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Foreword
Much of the Arctic landscape rem ains undisturbed, 
however industrial activities in Europe and 
elsewhere are having noticeable and adverse effects 
on this once pristine environment. In  addition, the 
gm m ng exploitation of the Arctic 's vast resources 
for export to Europe and other overseas markets — 
be it fish, timber or m inerals —  is raising the risk 
and severity of negative impacts. These interactions 
between the Arctic and the rest of the world also 
bring complications for indigenous peoples in the 
region, and an attendant obligation to assist them 
in their efforts to preserve their cultures and 
traditions.

The range o f pressures is diverse, including those 
arising from the fragmentation of habitats and the 
unsustainable use o f natural r esources. Unique 
plant and animal species are already under th reat 
or disappearing due to climate change. Fish stocks 
that were once abundant are now over-harvested 
and diminishing. Pollutants, such as 
polychlorinated biphenyls (PCBs), some o f which 
are known to be carcinogenic, are present in key 
Arctic species and are o f great concern for human 
health. Piecemeal development is also beginning to 
have a major cumulative environmental effect, 
leading to negative socio-economic consequences for 
the Arctic ’s indigenous peoples.

International and national agreements and 
legislation are much needed, and in this, Europe 
has an important role to play. Decision-makers need 
to take the current challenges seriously, and fin d  
solutions to them th rough a structured process of 
consultations and subsequent policy development 
and implementa tion. I f  th is task is n eglected, the 
consequences for the A  rctic a re very likely to be 
drastic.

A  welcome initiative is being undertaken by the 
European Commission in close cooperation with EU  
Member States, partner countries (Norway, Iceland 
and the Russian Federation) and northern 
dimension regional bodies: the A  rctic Council, the 
Council of Baltic Sea States, the Barents Euro- 
Arctic Council, and the Nordic Council of 
Ministers. A  new three-year action p la n —  'The 
second northern dimension action plan 2004-  
2006’ —  was endorsed by the European Council in 
October 2003. Th is addresses A  rctic issues and pays 
particular attention to crosscutting themes, with a 
focus on sustainable development. The 
contributions that the indigenous peoples living in 
the High North and in the Arctic can make to this 
process, and the role they play in the stewardship of 
the region, are of key importance for the 
implem enta tion o f the n ew plan.

Th is r eport is a joint pr oduct of the United Nations 
Environment Programme (UNEP) and the 
European Environment Agency (EEA). I t aims to 
focus attention on the Arctic region and highlight 
its crucial role in the future of Europe. It is our hope 
that it will promote discussion on European policy 
actions related to the A  rctic, and contribute to the 
implementation of the second northern dimension 
action plan.

Lí«iu
Klaus Töpfer, UNEP

jacqrwlb'ie McGlade, EEA
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Executive summary
Arctic in d igen ous p eo p les  and nature

• T he Arctic's un iq u e  n a tu re  is still relatively 
und istu rbed . However, it is u n d e r 
increasing th rea t from  pollu tion, clim ate 
change an d  unsustainable developm ent.

• T he peoples o f the industrialised  countries 
outside o f the  Arctic are  the prim ary 
beneficiaries o f  Arctic resources. These 
same countries, includ ing  those in  the  EU, 
are a m ajor source o f  po llu tion  an d  o ther 
problem s in  the Arctic region.

• Ind igenous peoples have lived in  the  Arctic 
an d  utilised its resources in  a sustainable 
m an n er for m illennia. Today they receive a 
relatively small share o f the  benefits o f  its 
exploitation, yet incu r the  g reatest negative 
effects. C ontam inants, land  fragm entation  
an d  declin ing  wildlife popu lations have 
potentially  far-reaching im pacts on  the ir 
h ealth  an d  ultim ate survival in  the region.

Exploitation  o f  Arctic resources

• Some key com m ercial fish stocks are over­
harvested. In  addition , the fu ture 
consequences o f clim ate change on 
fisheries may be significant, th o u g h  these 
consequences are  difficult to predict.

• Arctic forests are som etim es m ism anaged 
an d  p ro n e  to  unsustainable logging 
practices. M ining activities an d  m etal ore 
processing plants have severely po llu ted  
som e areas, laying waste to taiga an d  tu n d ra  
lands used by ind igenous re in d eer h erders 
an d  hun ters.

• T he Arctic has large reserves o f  oil an d  gas 
an d  o th e r m inerals. Pipelines, roads, 
h a rb o u r facilities an d  o th e r transport 
systems are req u ired  for the exploitation  of 
these resources. Such infrastructure  
increases land  fragm entation , th rea tens 
biodiversity, an d  heigh tens the risk o f 
po llu ting  land  an d  w ater ecosystems. 
D ecreasing sea-ice in  the Arctic has led to 
renew ed in terest in  the N o rth ern  Sea Route 
(NSR) linking the A tlantic an d  Pacific 
O ceans via Russia's n o r th e rn  coast. O il spills 
could have catastrophic effects on  som e 
Arctic ecosystems.

• N o rth ern  Scandinavia and  parts o f Russia 
are exam ples o f areas w here the cu rren t 
grow th o f in frastructure  re la ted  to 
transportation , oil, gas an d  m ineral 
extraction  is increasingly incom patib le with

land  requ irem en ts for re in d ee r husbandry. 
T here  is currently  n o  policy response in  
place to  secure the rights o f  re in d eer 
husbandry  against piecem eal developm ent.

P ollu tion  in the Arctic

• E urope is a m ajor source o f  pollu tan ts that 
con tam inate  the Arctic as a result o f  long- 
range transpo rt via air or water. Industry  in  
an d  a ro u n d  the Arctic also contributes 
significantly to this con tam ination  in  som e 
parts. Heavy m etals —  m ercury  in  particu lar 
—  an d  organic chem icals, w hich do no t 
easily b reak  down in  the environm ent, are 
key concerns.

• Volatile persisten t organic pollu tan ts and  
m ercury  are  am ong the substances that 
deposit in  the Arctic as a result o f  specific 
chem ical an d  physical processes, such as 
'condensation ' from  cold air masses or 
pho tochem ical reactions tha t take place in  
the  Arctic.

• Many persisten t organic pollu tan ts are 
concen tra ted  in  the fatty tissues o f anim als 
tha t ind igenous peop le  rely o n  for food. 
T he Inu it peoples o f  G reen land  and  
C anada have som e o f the  h ighest exposures 
to m ercury  an d  persisten t organic 
pollu tan ts anywhere on  E arth. This raises 
serious concerns abou t possible effects on 
h u m an  health .

• A gricultural chem icals including 
organoch lo rine  pesticides have b een  used 
in  E urope an d  elsewhere, bu t generally no t 
in  the  Arctic. However, they are  p resen t in 
the  Arctic air, w ater and  snow, an d  have 
b een  found  in  anim als an d  hum ans at levels 
tha t give rise to  considerable concern .

• New contam inants —  such as flame- 
re ta rd an t chem icals and  pesticides in  
cu rren t use —  are now being  detec ted  in  
the  Arctic. T heir effects on  the 
env ironm ent and  h u m an  h ea lth  are  largely 
unknow n.

• E uropean  n uclear reprocessing plants are 
the  second largest source o f historical 
radioactive con tam ination  o f the  Arctic. 
W ithin the  Arctic, there  are num erous 
m ilitary an d  civilian nuclear installations — 
especially o n  the  Kola pen insu la  of 
northw est Russia —  tha t pose risks for large- 
scale radioactive contam ination .



Executive summary 9

Clim ate change

• G lobal clim ate change is expected  to  have 
its m ost p ro n o u n ced  effects in  the Arctic. 
These effects are  likely to becom e evident in  
the Arctic sooner th an  in  o th e r parts o f the 
p lanet.

• Significant recen t changes have been  
observed. For exam ple, the  ex ten t o f sea-ice 
has decreased  by approxim ately 3 % p e r 
decade over the last 25 years, an d  average 
tem pera tu res have increased by 2 °C over 
large areas o f Siberia an d  n o rth e rn  N orth  
A m erica since 1960.

• Clim ate change may result in  the  tree-line 
advancing n o rth , w ith decreasing areas o f 
tu n d ra  and  perm afrost. T he a tten d an t 
effects on  ecosystems could  be an  increased 
em ission o f g reenhouse  gases, an d  the 
in troduc tion  o f alien  species in to  the Arctic.

• Changes in  Arctic ecosystems will affect the 
peoples o f  the  Arctic, as changes in  the 
availability o f  n a tu ra l resources place 
pressures o n  cultures an d  lifestyles.

• Changes in  ocean  circulation an d  w eather 
in  the Arctic can have a strong effect on  
E urope. For exam ple, a w eakening o f the 
G ulf Stream  could result in  a significantly 
cooler clim ate for Scandinavia, w estern 
E urope an d  northw est Russia.

A ctions and p o lic ies

• T he EU's second n o rth e rn  d im ension 
action  p lan  2004-2006 was endorsed  by the 
E uropean  C ouncil in  O ctober 2003. It will 
be the m ain  political in stru m en t to develop 
the necessary reg ional coopera tion  to tackle 
environm ental problem s in  the  Arctic 
stem m ing from  activities in  Europe.

• Given the variety an d  com plexity o f the 
issues, the environm ental aspects o f  the 
action p lan  n eed  to  be im p lem en ted  in  
close coopera tion  with the Arctic C ouncil 
an d  its w orking groups.

• T he Arctic ind igenous peoples n eed  to  be 
fully involved in  developing responses to 
issues such as exploitation o f resources, 
pollu tion , biodiversity loss an d  clim ate 
change. This should  involve co­
m anagem ent an d  com m unity  based natu ra l 
resource m anagem en t initiatives. The 
partic ipation  o f Arctic ind igenous peoples 
in  top-level in te rna tiona l forum s could  also 
have wide benefits.

• In te rn a tio n a l conventions can significantly 
reduce  som e o f the  worst po llu tion  threats 
to the Arctic. T he process o f ratification is 
slow, however, an d  existing conventions do 
n o t com pletely address all the  issues. Now 
tha t the  Stockholm  POPs (Persistant 
O rganic Pollutants) C onvention an d  key 
protocols o f  the UNECE CLRTAP (U nited  
Nations Econom ic C om m ission for E urope 
—  C onvention on  Long Range 
T ransboundary  Air Pollu tion) have been  
ratified and  are  en te ring  in to  force, they are 
expected  to  m ake a significant im pact. 
C on tinued  vigilance is n eed ed  to fu rth er 
develop policy, as requ ired , to  m eet 
em erging threats from  new contam inants in  
the  Arctic.

• Efforts by the ELI an d  o thers to encourage 
ratification an d  im plem enta tion  o f the 
Kyoto Protocol are im p o rtan t for the 
p ro tec tion  o f the  Arctic environm ent. In  
o rd er to  im prove the in fo rm ation  available 
for decision-m aking, m ore  em phasis could 
be given to supporting  clim ate-related 
research  in  the  Arctic.
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Source: AMAP, 1998.

1. The Arctic indigenous peoples
The Arctic (Figure 1.1) is recognised as 
one of the planet's relatively undisturbed 
regions, where indigenous peoples pursue 
their traditional lifestyles. Europe's 
dependence upon the Arctic's resources is 
increasing. At the same time, the Arctic is 
coming under increasing pressure from

unsustainable development, land 
fragmentation, pollution and climate 
change. International cooperation is 
needed to address these problems 
through the Arctic Council and the second 
northern dimension action plan 2004- 
2006.

Figure 1.1 The circum polar Arctic

Southern boundaries of 
the High Arctic and the 
subarctic delineated on a 
basis o f vegetation

High Arctic

----------------------  Subarctic

Boundaries o f the Arctic

Arctic Circle 

10°C Ju ly  Isotherm 

Treellne 

Marine 

AMAP area

The Arctic 's  m os t  p ro n o u n c e d  fea tu re  is a large,  mostly  ice -covered  ocean ,  which is s u r ro u n d e d  by land g o v e rn e d  
by e igh t  na tions with i n d e p e n d e n t  national legislation an d  regulat ions.  Different definitions of  th e  Arctic are  used  
d e p e n d in g  on th e  con tex t .  O n e  re fe rence  is th e  line w h ere  th e  a v e ra g e  air t e m p e r a tu r e  in th e  w arm es t  m on th  is 
10 °C, known as th e  10 °C s u m m e r  iso therm. This b o u n d ary  also c o r re s p o n d s  roughly to  th e  nor thern  tree-l ine. 
The marine b o u n d a ry  d e n o t e s  w h ere  th e  cool,  less sa line surface  w a te rs  from th e  Arctic o c e a n  co n v e rg e  with th e  
warmer, sa ltier  w a te rs  from o c e a n s  to  th e  sou th .  The Subarctic region is typified  by th e  p re se n c e  of  ta iga  or  forest 
tu n d ra ,  with its so u th e rn  limit genera lly  c o r re sp o n d in g  to  th e  limit of d iscon tinuous  and  sp o rad ic  perm afros t  
(where perm afros t  is still found , bu t  is in te r sp e r sed  with sc a t t e re d  t h a w e d  areas).  The High Arctic p re se n ts  th e  
m os t  ex t re m e  condi t ions  for life. N ever theless ,  8 sp e c ie s  of  terrestrial  m am m als  and  360 ty p e s  of  vascular  plants 
have the ir  h o m e  here.  The overall definition tha t  is u sed  by th e  Arctic m onitoring  an d  a s ses sm en t  p ro g ra m m e  
(AMAP), as a g r e e d  by C a n ad a ,  D en m ark /G reen lan d ,  Finland, Iceland, Norway, t h e  Russian Federa t ion ,  S w ed en  
an d  th e  United S ta tes ,  is show n in t h e  m ap .  S ee  also C rane  an d  Galasso  (1999).

For m illennia, the  A rctic’s hum ans resources for th e ir subsistence an d  livelihood.
(Figure 1.2) have relied  on  biological Ind igenous peoples ( 1 ) have developed

(1) Definition of ind ig en o u s  p e o p le s  (ILO, 1989): (a) Tribal p e o p le s  in i n d e p e n d e n t  countr ies  w h o s e  social,
cultural an d  eco n o m ic  condi t ions  distinguish th e m  from o th e r  sec t ions  of  th e  national community, an d  w hose  
s ta tu s  is r eg u la ted  wholly or  partially by their  own cu s to m s or  t rad itions or  by special laws or  regulat ions;  (b) 
P eo p le s  in i n d e p e n d e n t  countr ies  w ho  are  r e g a rd e d  as in d igenous  on a c co u n t  of  their  d e s c e n t  from th e  
p opu la t ions  which inhab i ted  th e  country, or a geo g rap h ica l  region  to  which th e  country  be longs ,  at  th e  t ime 
of  c o n q u e s t  or  colonisa tion or  th e  e s tab l ishm en t  of  p re sen t  S ta te  b o u n d a r ie s  an d  who, irrespective of  their  
legal s ta tus ,  retain s o m e  or all of their  own social, econom ic ,  cultural an d  political institut ions.
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un iq u e  lifestyles tha t are in  harm ony  with the 
land  an d  the sea. But th e ir societies are  now 
th rea ten ed , as they are increasingly affected 
by a fast changing  world. R ecognition  and  
respect for ind igenous peoples' cultures and  
rights rep resen t im portan t challenges.

T h ere  is a com m itm ent by the  Arctic's 
ind igenous peoples to bu ild  partnersh ips and  
to  p rom ote  coopera tion  to address today's 
pressing political issues. In te rn a tio n a l events

are  affecting the Arctic m ore an d  m ore  and, 
in  response, ind igenous peoples have to be 
in te rn a tio n a l in  o rien ta tion  an d  activity. They 
d ep en d  u p o n  a healthy env ironm ent an d  
recognise the  in teractions betw een 
environm ental p ro tec tion , sustainable 
developm ent, h u m an  rights an d  cultural 
survival (W att-Cloutier, 2003). Several 
organisations in  N orth  Am erica, E urope and  
Russia rep resen t the ind igenous peoples (2) .

Source: Bryan & Cherry 
A lex an d e r  Photography .

Photo: Reindeer  husbandry

T he Arctic ind igenous peoples' social 
networks, traditions an d  lifestyles d ep en d  on 
the  m ovem ents o f wild an d  dom estic animals. 
T raditional foods n o t only provide essential 
n u trien ts, bu t are also cen tral to cultural and  
spiritual well-being. Any threats to food 
security, such as those posed by contam inants, 
land  fragm entation  an d  declin ing wildlife 
populations, have potentially  far-reaching 
im pacts on  h ea lth  an d  survival.

In  som e areas, especially in  Russia, 
ind igenous residents are exposed to  a

n u m b er o f social problem s associated with 
the ir relative isolation an d  differences in 
language and  cultures. In  a m o d ern  world, 
these societies do n o t receive adequate  
education  an d  h ea lth  services. H ousing is 
often p o o r an d  the old ways o f life are 
th rea ten ed  by new com ers em ployed in  
m o d ern  industries, w hich offer few 
em ploym ent opportun ities  for the 
ind igenous com m unities (Sulyandziga et al., 
2002).

(2) See  also th e  Arctic Council  Ind igenous  P eop le s '  Secre tar ia t  (IPS): h t tp : / /w w w .arc t lcpeop les .o rg

http://www.arctlcpeoples.org
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Source: AMAP, 1998. Figure  1.2 The Arctic peoples
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The c i rcumpolar  Arctic is h o m e  to  s o m e  3.8 million p e o p le ,  a b o u t  850 000 of  w hom  live in th e  Arctic a reas  of 
nor thern  Norway, S w e d e n  and  Finland (AMAP). The Saami of  nor thern  Scandinavia and  th e  Kola Peninsula in 
n o r th w es te rn  Russia are  th e  m ost  n u m erous  ind ig en o u s  p e o p le s  of  th e  E uropean  Arctic, t o g e t h e r  with th e  N ene ts  
and  Komi in no r th w es te rn  Russia. In a circum-polar  con tex t ,  th e  I nuit r ep re sen t  th e  largest  ind ig en o u s  g ro u p  with 
com m unit ies  in Alaska, C a n ad a ,  G reen land  and  th e  Russian Federa t ion .  The p ro port ion  of  th e  popu la t ion  in Arctic 
reg ions  th a t  is ind ig en o u s  varies from 85 % I nuit in C a n a d a 's  Nunavut Territory, to  2.5 % in th e  Saami region of 
F ennosc and ia  and  th e  Kola Peninsula,  to  0 % in Iceland and  th e  Svalbard a rch ipelago .

1 .1 . Actions and policies —  giving  
indigenous peoples stewardship

A uthorities an d  institutions n eed  to 
u n d ers tan d  the social an d  econom ic value of 
n a tu ra l resources in  o rd e r to craft the  policy 
an d  m anagem en t tools for conservation and  
sustainable use. Moreover, such instrum ents 
are  m ost effective w hen they provide benefits 
to  key stakeholders — in  particu lar 
ind igenous peoples — w ho d ep en d  u p o n  
n a tu ra l resources.

M echanism s tha t give ind igenous peoples 
stew ardship — an d  in d eed  ow nership — over 
Arctic wildlife resources are therefo re  
im portan t. For exam ple, supportive national 
legislation an d  regulations could allow 
ind igenous peoples to decide if  they w ant to 
h u n t for subsistence, or if  they w ant to sell 
th e ir  user rights to  outsiders.

Capacity an d  institu tion  build ing  is crucial for 
designing an d  im plem enting  such systems. 
E xchanging 'lessons lea rned ' betw een 
projects an d  program m es u n d e r d ifferent

social an d  political regim es could  contribu te  
usefully to co-m anagem ent strategies 
involving ind igenous peoples, authorities, the 
private sector an d  o th e r stakeholders. 
Existing cases o f co-m anagem ent could  be 
used as m odels. T he co-m anagem ent system 
of the  Inuvialuit se ttlem ent reg ion  in  Canada, 
for exam ple, deals with all living resources in  
the  region, including  hab ita t (CAFE 2001, 
pp. 64-65).

C om plem entary  to  these local and  
com m unity-based approaches, the 
In te rn a tio n a l C onvention on  Biological 
Diversity (CBD) seeks to p rom ote  
conservation, sustainable use an d  equitable 
sharing. T he la tter two objectives receive little 
atten tion , however. T here  may be n eed  for an  
Arctic p ro toco l to the convention  tha t would 
address sustainable use an d  equitable sharing 
u n d e r the  stewardship o f ind igenous peoples.

Such a pro toco l could  be harm onised  with 
In te rna tiona l L abour O rganisation  (ILO) 
conventions an d  o th e r legal instrum ents ' 
recogn ition  o f ind igenous peoples.

Alaska 
(United States) 
■ ^ 4 8 1  054

Canada 
92 985 Russia 

1 999 711

Norway

Iceland 
266 783

Sweden 
263 735Faroe^. 

Islands 
43 700
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2. The Arctic natural environment
The Arctic's unique animal and plant 
species survive under extreme conditions, 
and in turn enable the sustainable 
lifestyles of its indigenous peoples. The 
Arctic also represents an important source 
of commodities for Europe, such as fish, 
timber, oil and gas, and other minerals. 
Unsustainable and irresponsible 
development, pollution and climate 
change are driven to a significant extent 
by European demand and activities. 
Without concerted international action, 
the Arctic environment will be severely 
degraded.

2.1. Unique nature —  adaptation to  
cold

T he Arctic holds only abou t 10 % o f the  p lan t 
an d  anim al species th a t may be found  in  
tem pera te  regions, w hich is a fraction  again 
o f  those in  the tropics (CAFF, 2001). 
However, the relatively few species tha t live in  
the  Arctic can be surprisingly ab u n d an t and  
are  extraordinarily  well ad ap ted  to  life u n d e r 
m arginal conditions. T he growing season for 
p lants is very sho rt —  th ere  is often  no  m ore 
th an  a few weeks to grow an d  set seeds.

Source: Thor S. Larsen.

Photo: The Arctic p o p p y

The Arctic p o p p y 's  white  an d  yellow flower forms a pa rabo la  th a t  collects t h e  sunlight  in t h e  cen t re  w h ere  th e  
s e e d s  a re  fo rm ed .  Its flower faces  th e  sun as it m oves  across th e  sky each  day, using all avai lable sunlight.  O th e r  
p lants  g row  in small balls so  th a t  t h e  little h ea t  from th e  sun is c o n c e n t r a te d  in th e  middle,  w h ere  th e  roots  are. 
S o m e  plants  require  tw o  or  m ore  su m m e rs  to  se t  se e d s .

R eindeer, seals an d  po lar bears have thick 
layers o f  fat th a t provide effective insulation  
against the cold. Such fat reserves are  also 
im p o rtan t energy reserves during  w inters 
w ith little food.

M odern  biotechnology enables genetic 
m odifications o f  p lants an d  anim als tha t in  
tu rn  may becom e beneficial for people. 
Tropical ecosystems have so far received

particu lar a tten tio n  in  bio-engineering, 
m ainly because o f the  richness o f  the ir 
species. However, cold resistant p lants may be 
equally im portan t, because they may allow for 
im proved crops an d  b e tte r harvest in  
m arginal areas, o r w here grow th seasons may 
be affected by d ro u g h t or changes in  average 
tem peratures. Arctic species may thus be of 
im portance  for the  bio technology and  
pharm aceutical industries in  the  fu ture.
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Source: Thor S. Larsen.

Photo: A polar  b ea r

The polar  bear 's  thick  layer of  b lu b b e r  ( su b cu tan eo u s  fat) p ro tec ts  agains t  low te m p e ra tu re s .  In add it ion ,  its 
t r a n sp a re n t  white  fur allows th e  sun 's radiation to  p e n e t r a t e  to  t h e  skin, which is black, an d  thus  optimal for 
ab so rb in g  heat .  Thus,  th e  polar  bear 's  fur acts  as an effective g r e e n h o u s e  in utilising th e  sun 's heat .

The polar  bear 's  b lu b b e r  also acts  as  a fo o d  reserve in t im es  of  hunger. The  m ost  e x t r e m e  e x am p le  is of  p re g n a n t  
f em ale  bears .  They e n te r  m atern i ty  d e n s  in snowdrif ts  in late au tu m n  and  give birth to  2 -3  cubs  a t  th e  e n d  of 
D e c e m b e r  or  ear ly January. Each cub w eighs  only a q u a r te r  of  a kilo at  birth, bu t  they  gain w eigh t  fast.  Their 
m o th e r 's  b lu b b e r  is th e  so u rce  for p roduc ing  nutrit ious milk. In this way, her  muscle  mass —  which,  in o the r  
m am m als,  usually is th e  reservoir for t h e  provision of milk —  is s p a re d .  W h e n  th e  m o th e r  b e a r  e m e r g e s  from her  
d e n  in March or  early April, sh e  has s ta rved  for alm ost  half a year. Each of  her  cubs  has g a in e d  a lm ost  te n  kilos 
from their  m o th e r 's  body.

Source: Thor S. Larsen.

Photo: Arctic bird cliffs

D ropp ings  an d  spills from th e  bird-cliffs fertilise th e  s lo p e s  an d  th e  tund ra .  This t r ig g e rs  t h e  g row th  of  lush 
v e g e ta t io n  which is im p o rtan t  for g razers  such as re in d ee r  an d  g e e s e .  Birds of  prey  an d  Arctic foxes  raid birds'  
nes ts  and  live on e g g s  an d  chicks th a t  fall off t h e  cliffs. The a b u n d a n c e  of  plants,  birds an d  m am m als  is in s tark  
c on tra s t  to  t h e  barren  land further  away. The richness of  plants  an d  animals at  t h e  bird-cliffs is a visible and 
convincing d e m o n s tra t io n  of th e  links b e tw e e n  marine and  terrestrial e co s y s tem s of  t h e  Arctic.
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2.2. Links between life on land and 
at sea

M arine biodiversity is n o t equally d istributed, 
b u t is clustered  in  specific, highly critical 
areas. These include the relatively shallow 
Barents Sea, estuaries an d  deltas such as the 
L ena Deltas, an d  coastal areas su rround ing

island systems such as Novaya Zemlya, Franz 
Jo se f L and  an d  Svalbard. Near-shore waters, 
an d  o p en  leads in  the sea-ice are im portan t 
food sources for seabirds such as auks, 
guillem ots an d  gulls, with thousands an d  even 
m illions o f pairs b reed in g  in  cliffs n ea r the  
shores.

Source: Thor S. Larsen.

Photo: The Arctic fox in t h e  Svalbard ecosystem

Arctic foxes are  usually d e p e n d e n t  upo n  lem m ings  an d  o th e r  small r o d e n ts  for the ir  survival. But, in th e  Svalbard 
arch ipe lago ,  such small m am m als  are  lacking in th e  wild. H ence  th e  Arctic fox has to  rely on o th e r  fo o d  sources .  
During sum m ers ,  th e y  patrol u n d e r  t h e  bird cliffs w h ere  th e y  sc a v e n g e  on seab ird  chicks or  adu l ts  th a t  have b e e n  
w o u n d e d  or  killed by falling s to n e s  an d  rocks or  during  th e  birds'  f ights  over  nes t ing  sp a c e .  Such prey, an d  m ea t  
from d e a d  reindeer, is b ro u g h t  to  d e p o t s  for th e  winter. W h e n  th e  brief Arctic s u m m e r  is over, with few 
o p p o r tu n i t ie s  for t h e  foxes  to  catch  the ir  own prey, th e y  rely up o n  their  d e p o t s .  Foxes o f ten  also follow polar  bears  
o n to  t h e  se a  ice and  s c a v e n g e  on th e  leftovers from th e  b ea r s '  seal  kills.

B ecause  small r o d e n ts  are  a b s e n t  in th e  wild, birds of  prey  such as falcons, owls an d  ravens can n o t  survive either. 
A nd  b e c a u s e  such birds a re  lacking in th e  ecosys tem ,  th e  large g laucous  guii has taken  over  as  th e  air's p redator .  
G laucous  gulls f e e d  on e g g s  an d  chicks in th e  bird-cliffs, take  e id e r  and  g o o s e  chicks w h e n e v e r  th e r e  is an 
opportun ity ,  an d  a re  even  ab le  to  catch  adult  little auks in flight.

2.3. Threats to species and 
ecosystems

A boom  in  Arctic exploration  for oil, gas and  
m inerals has o p en ed  up  vast, form erly 
inaccessible, land  an d  seas to  industry and  
m o d ern  developm ent. T he Arctic still 
contains som e extensive w ilderness areas, bu t 
over 70 % may be heavily d istu rbed  in  less 
th an  50 years (N ellem ann et al., 2001a; 
N ellem ann et al., 2003a).

F ragm ented  an d  shrinking re in d ee r pastures 
resu lt in  over-grazing in  w hat rem ains, which

in  tu rn  leads to  erosion an d  affects anim als’ 
conditions an d  rep ro d u c tio n  abilities 
(N ellem ann et a l, 2001b, 2003b). Extensive 
p ipeline systems in  Arctic Russia an d  in  
Alaska seriously affect the  d istribu tion  of 
species (C am eron  et at., 1992; N ellem ann and  
C am eron, 1996, 1998; N ellem ann et al., 
2001a, b; Vistnes et al., 2001, 2004). L and 
fragm entation  an d  degradation  exacerbates 
problem s for ind igenous peoples w hen they 
find  the ir access an d  trad itional use o f land 
an d  resources restricted  or b arred  
(N ellem ann et at., 2001a).
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Source: Nellem ann  e ta / . ,  
2 0 0 1 b ,  GRID-Arendal.

Figure 2.1 Road deve lo pm en t in northern N orw ay
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R e d u c e d  size of  natural  hab i ta ts  Is a grow ing  p rob lem . R e indeer  may b e  a f fec ted  by roads  up to  five k ilometres 
away. Many birds an d  p red a to rs ,  which require  large h o m e  ran g es  an d  which travel  over  long d is tanc es  In their  
hunt for fo od ,  a re  even  m ore  sensitive to  Infrastructure.  In nor thern  Norway, u n d is tu rb ed  a reas  have b e e n  r e d u ced  
from 48 % In 1900 to  only 1 1 .8 %  In 1998.

R esource developm ent requires road  and  
utility networks. Roads, pipelines an d  o th e r 
in frastructu re  are  changing m uch  o f the  face 
o f  the Arctic landscape th ro u g h  
fragm entation  (Figure 2.1). Vehicles can tear 
up  the th in  active layer an d  protective 
vegetation  above the perm afrost, exposing 
the  frozen g ro u n d  to  m elting  an d  erosion. 
Because re-growth is slow in the Arctic, water 
an d  thaw ing can easily transform  a vehicle 
track to a flowing river in  a very sho rt tim e 
(Forbes, 1998; OECD, 1999). Roads and  
pipelines also d isrup t habitats for m any Arctic 
birds an d  m am m als. Perm afrost degradation  
causes add itional problem s an d  new 
technology is n eed ed  to cope with 
w aterlogged as opposed  to  frozen surfaces.

T he Arctic env ironm ent is m ore  vulnerable to 
spills th an  w arm er environm ents. O il breaks 
down m ore  slowly u n d e r cold, dark

conditions an d  Arctic p lants an d  anim als 
n eed  a longer tim e to  recover from  dam age. 
C on tam ination  from  oil an d  gas 
developm ent, releases from  m arine sh ipping 
an d  chron ic  leakage from  poorly m ain ta ined  
pipelines pose g reat threats.

2.4. Recent progress in conservation

In ternational cooperation and global action 
th rough  treaties and agreem ents are vital for 
Arctic conservation and for p roper 
m anagem ent and sustainable use of natural 
resources. The Arctic countries have taken 
several steps to reduce habitat loss and  prevent 
fragm entation. The num ber of p ro tected  areas 
was increased from  280 in  1994 to 404 in  2001, 
while the overall p ro tected  coverage has been 
ex tended  to 2.5 m illion km 2 (Figure 2.2) 
(CAFF, 1994 and 2001).
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Figure  2.2 Protected areas in the Arctic Source: CAFF, 2001.
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An extensive  ne tw ork  of  p ro te c te d  a reas  exists th ro u g h o u t  th e  Arctic, bu t  rules and regula t ions differ. Explorat ion 
and  exploita t ion  of  minerals may be  p e rm i t ted  in N o r th e a s t  G reen land  National  Park, and  fishing and  hunting are 
o f ten  allowed in N orw ay 's  national parks.  However, no visitors are a llowed to  Kong Karls Land N ature  Reserve in 
Svalbard w ithou t prior permission. The rese rve 's  tw o  small islands are im p o r tan t  polar  b e a r  d enn ing  a reas  and 
n e e d  to  b e  totally p ro te c te d .  The m ap  show s p ro te c te d  a reas  tha t  are m ore  than  500 h ec ta res  in size.

1) CAFF —  Arctic Council working g ro u p  on th e  Conservat ion  of  Arctic Flora and  Fauna.

T he Arctic is sum m er hom e to m any 
m igratory birds an d  m arine m am m als. They 
d ep en d  on  healthy environm ents and  
p ro tec tion  b o th  in  the ir Arctic sum m er 
habitats an d  in  the ir so u th e rn  w inter 
quarters. Some species receive adequate  
p ro tec tion  today  bu t th ere  is still m uch  to do. 
Networks o f p ro tec ted  areas n eed  to  be p u t in  
place. These shou ld  recognise anim als' hom e

range an d  seasonal distributions, including 
Arctic m igratory birds' flyways an d  w intering 
habitats. Today, som e parks an d  reserves are 
strictly p ro tected , while o thers allow m ineral 
extraction  an d  associated in frastructu re  
developm ent. O thers p erm it harvesting of 
p lants an d  anim als (e.g. for subsistence use by 
ind igenous p eo p les).
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Source: Thor S. Larsen. Source: Thor S. Larsen.

Photo: The Barnacle g o o s e

In th e  1940s, t h e  Svalbard popu la t ion  of  th e  Barnacle 
g o o s e  had  b e e n  r e d u c e d  to  only 300 birds. This was 
mainly b e c a u s e  of  ex tens ive  hunting  In Its su m m e r  
h ab i ta t  In Svalbard an d  a long  th e  m igra tory  rou tes  
to w a rd s  Its w intering q u a r te rs  In t h e  UK. The g e e s e  
w ere  th e n  totally  p r o t e c te d  on their  winter  ran g es  In 
G rea t  Britain. Hunting w as p roh ib ited  In Svalbard and  
sanc tuar ies  w e re  es tab l ish ed  In their  b r eed in g  g ro u n d s  
a long  S p i tsb e rg en 's  w es t  coas t  In t h e  early 1970s.  
T hrough  effective year-round pro tec t ion ,  t h e  Svalbard 
popu la t ion  Is now  e s t im a te d  at  23 000 Barnacle g e e s e  
(M adsen  e t a / . ,  1998).

Photo: The Atlantic walrus

The Atlantic walrus w as o n c e  h u n te d  In Svalbard to  
nea r  extinction. Norway In troduced  total p ro tec t ion  In 
1953, bu t  still only very few walrus w ere  s p o t t e d  In th e  
Svalbard w aters .  Then herds  of  50 or  m ore  animals 
w e re  s u d d e n ly  o b se rv e d  on their  old haullng-out 
g ro u n d s  In t h e  early 1970s. Recen t research  on walrus, 
polar  b ea r s  an d  o th e r  sp e c ie s  s u g g e s t s  tha t  Svalbard, 
Franz Jo s e f  Land an d  ad jacen t  se a s  form a co m m o n  
ecological  entity. The a rea  p robab ly  sha res  p opu la t ions  
of  severa l spec ies .  In 1995, Svalbard 's  an d  Franz Jo s e f  
Land's c o m b in e d  walrus popu la t ion  w as e s t im a te d  a t  a 
minimum of 1 450 animals (Gjertz an d  Wllg, 1995), and  
may still b e  Increasing.

Relevant conventions: N atu re  conservation and terrestria l living resources

C onvention  concern ing  th e  p ro tec t ion  of  th e  world cultural an d  natural her i tag e  (World H er i tage  Convention), 
Paris, 1972.

C onvention  on biological  diversity (CBD), N airob i ,1992.

C onvention  on th e  conserva tion  of  m igra to ry  sp e c ie s  of  wild animals (CMS), Bonn, 1979.

C onvention  on International t r a d e  In e n d a n g e r e d  sp e c ie s  of  wild fauna an d  flora (CITES), W ash ing ton  DC, 
1973.

C onvention  on w e t lan d s  of  International Im portance ,  especially  as waterfowl h ab i ta t  (Ramsar Convention),  
Ramsar, 1971.

For a genera l  overview s e e  Fridtjof N ansen  Inst itute (2003) and  Nowlan (2001).

Regulations fo r p ro tected  areas need to  be harm onised

A challenging ¡dea has b e e n  p r o m o te d  by, a m o n g  o thers ,  t h e  W orld  W ide  Fund for N ature  (WWF). It Is to  
establish larger  bilateral p r o t e c te d  a reas  th a t  e m b ra c e  natural eco s y s te m s  with critical hab i ta ts  an d  seasonal  
migra tion rou tes  of  key spe c ie s  (e.g. Svalbard, Franz Jo s e f  Land and  ad jacen t  seas).  Interes tingly, similar Ideas 
a re  be ing  pu rsu ed  an d  Im p le m e n te d  e ls ew h ere  In th e  world. For exam ple ,  South Africa, M o z a m b iq u e  and  
Z im b ab w e  a re  establish ing  large co m m o n  p r o t e c te d  a reas  ac ross  the ir  b o rd e rs  to  en s u re  th e  survival of  key 
African wildlife sp e c ie s  an d  ecosystem s .
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3. Human use of Arctic resources
Arctic resources have been exploited for 
many years. Europeans have played a 
significant role in this exploitation, from 
traditional hunting activities to modern 
day tapping of the Arctic's natural 
reserves. Oil, gas and other minerals are 
among the valuable commodities sought 
after. Fishing, forestry and even tourism 
can threaten natural resources. Policies 
and actions are essential to control the 
use of resources and the impacts of 
infrastructure development.

3.1. Europe's use of the Arctic

E uropeans have explo ited  Arctic resources 
for centuries. H un ters from  E urope and  
elsew here pu rsued  whales, seals, walrus, po lar 
bears an d  o th e r Arctic anim als, som etim es to 
the  b rin k  o f extinction. In  past centuries, 
im m igran ts’ in teractions with the indigenous 
popu lations resu lted  in  the spread o f  diseases 
an d  social dislocation. C om petition  for land  
an d  resources still goes on. M ore recently, the 
A rctic’s n a tu ra l reserves o f  oil, gas and  o th e r 
m inerals have b een  the focus o f  atten tion .

H un tin g  continues in  m ost o f  the Arctic 
outside reserves an d  p ro tec ted  areas, b u t is 
o ften  tightly regulated , favouring ind igenous 
an d  local p eop les’ needs an d  trad itional 
rights. Som e species are surviving in  good 
num bers due to in te rna tiona l agreem ents 
an d  new national legislation. O thers have no t 
fared  so well an d  are still subject to  strict 
conservation controls th ro u g h  national and  
in te rna tiona l regulations. Illegal exploitation, 
including  supply o f illicit m arkets in  rare  and  
en d an g ered  species, or generous quotas are 
constan t threats.

Several com m ercially im p o rtan t fish stocks 
have collapsed in  recen t decades, a lthough  
som e have recovered. Over-fishing and  
changes in  m arine ecosystems —  possibly 
caused in  p a rt by clim ate change —  have led 
to  serious reductions in  m any sea-bird 
colonies, e.g. in  Svalbard.

Tourism  is one o f the world's fastest growing 
industries. R ecent studies show tha t the 
p ro p o rtio n  o f tourists 'seeking the sun ' on 
sub-tropical and  tropical beaches is on  the 
decline. M ore peop le  w ant to  explore cultural

sites an d  exotic na tu re . T he Arctic is no  
exception  in  this respect. A ircraft an d  ice- 
going vessels allow travel to very rem ote  areas. 
Today, tourists can even visit the  N orth  Pole 
in  icebreakers o r aircraft. Snow-scooters and  
all-terrain vehicles m ake it possible for 
tourists to explore new po lar landscapes and  
places o f interest. New 'p roducts' are 
m arketed , such as the  Arctic's n o rth e rn  lights 
(Aurora Borealis).

Shipping tourism  is on  the  increase in  some 
regions, such as Alaska, G reen land  and  
Svalbard. But the com panies th a t ru n  such 
en terprises are mostly based in  the  capitals 
an d  cities in  the south. Thus, little o f the 
revenue from  this k ind o f tourism  benefits 
the  ind igenous peoples or local com m unities 
in  the  Arctic.

Further, mass tourism  frequently  leads to 
serious d eterio ra tion  o f places o f  interest, as 
h undreds, an d  som etim es thousands, o f 
tourists tram ple the g ro u n d  in  very lim ited 
areas w here they go ashore. They leave litter 
an d  may rem ove objects tha t should  be left 
w here they are.

Eco-tourism  is also o n  the increase, bu t this 
may som etim es lead  to  d isturbance o f wildlife 
a t tim es w hen they n eed  rest in  o rd e r to 
b reed  or to feed.

3.2. Fishing in the Arctic

E uropeans have b een  fishing in  the  Arctic for 
h u n d red s  o f years, an d  the  industry  is still 
vital for m any countries. However, changes in  
technology an d  econom ic pressures have 
resu lted  in  som e stocks being  over-harvested. 
Legislation, the en fo rcem en t o f regulations 
an d  in te rna tiona l coopera tion  are  all n eed ed  
to  m ain tain  healthy  fish stocks an d  m arine 
ecosystems.

For m ore th an  a thousand  years, the 
productive N orth  A tlantic and  Arctic waters 
have b een  the m ain  source o f fish for Europe. 
Fish exports provided the  N ordic countries 
w ith h a rd  currency to im p o rt com m odities 
from  E urope. W ind dried  cod an d  salted cod 
an d  h e rrin g  were prim ary export products. 
For centuries, cod-liver oil was used for 
E urope's lam ps, for tann ing  hides, an d  as a
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lub rican t in  E uropean  industria l plants. Early 
fishing was purely  coastal an d  seasonal, bu t 
th ere  was a m ovem ent towards offshore 
fishing by the en d  o f the  n in e teen th  century. 
Technical im provem ents an d  m otorisation  of 
the  fleet have m ultip lied  by several factors the 
n u m b er an d  scale o f  fish landings (N ordic 
C ouncil o f  M inisters, 2000).

T he seas o f the N orth  A tlantic are 
characterised  by a m ix ture o f po lar waters

from  the  n o rth  an d  warm  Atlantic waters 
from  the  south. In  years w ith large A tlantic 
influence, p lank ton  p ro d u c tio n  —  food for 
fish, birds an d  som e whales —  is enhanced . 
This benefits p o pu la tion  grow th o f m any fish 
species. Some com m ercially im p o rtan t fish 
stocks spawn on  the shelf off n o rth e rn  
Norway, while the  larval stages drift back in to  
the  B arents Sea (D ragesund an d  Gjoesaeter, 
1988). T he location  o f im p o rtan t Arctic fish 
stocks is shown in  Figure 3.1.

Source: N orw egian  Polar Figure 3.1 Im po rtan t Arctic fish stocks
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Trawling for shrim p an d  h u n tin g  for m inke 
whale, h a rp  an d  h o o d ed  seals are im portan t 
for som e N ordic countries. T he m ost 
im p o rtan t species is A tlantic salm on, w hich is 
p ro d u ced  m ainly in  Norway an d  the Faroe 
Islands. Fish farm ing for trou t, cod and  
G reen land  halibu t is steadily increasing.

3.2.1. E urope’s fish ing nations and  
com m unities

Today's E u ropean  Arctic fisheries take place 
in  four m ain  regions o f the  N orth  Atlantic:

the  no rth east A tlantic (including  n o rth e rn  
parts o f  the Norw egian Sea, the B arents Sea 
an d  the W hite Sea), Faroe Islands, Iceland 
an d  G reenland . A bout h a lf  o f the  fish 
consum ed in  the  EU com es from  the 
E uropean  Arctic. A pproxim ately 54 % o f 
N orw egian seafood exports w ent to  the EU in 
2002 (3). In  2001, Iceland  exported  fish 
products w orth  EUR 1.46 billion; abo u t 74 % 
o f  this sum  cam e from  the EU (4) .

(3) S ea fo o d  Norway: h t tp : / /w w w .se a fo o d .n o /w h a ts n e w
(4) Statistics Iceland: h t tp : / /w w w .hagsto fa . ls

http://www.seafood.no/whatsnew
http://www.hagstofa.ls
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T he Barents Sea large m arine  ecosystem 
(LME) is particularly  im portan t. B ordered  by 
Norway an d  the Russian Federation, it 
supports a large fishery tha t h ad  total annual 
catches o f a ro u n d  2.5 m illion tonnes in  the 
late 1970s. T here  have b een  m ajor changes in  
recen t years, however (see Figures 3 .2-3.5). 
T he changing  an d  transboundary  n a tu re  of 
m arine fisheries in  this area  requires 
m anagem en t approaches tha t recognise 
ecosystem perspectives (5).

3.2 .2 . Trends in  Arctic fish  resources
Cod, haddock , h e rrin g  an d  capelin  are som e 
o f the m ain  fish stocks in  the  E uropean  
Arctic. Cod fishing in  the N orth  A tlantic 
shows large fluctuations, an d  has been  
steadily declin ing for the past 50 years 
(Figure 3.2). It peaked  in  the 1960s at 
roughly  two m illion tonnes. From  1969 
onwards, the  In te rn a tio n a l Council for the  
E xploration  o f the Sea (ICES) has alm ost 
consistently expressed concern  at the  fu ture 
size o f the  no rth east A tlantic cod spawning 
stock.

Figure  3.2 Total catch o f A tlantic  cod in th e  N orth  A tlantic  in th e  la tte r half o f th e  tw e n tie th  century

1 400

1 200

1 000

800

600

400

200

1946 1950 1960 1970 1980 1990 1999

N ortheast A tlan tic  

Iceland 

Greenland 

Canada

Figure  3.3 Landings o f haddock from  th e  Barents Sea since 19 50
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T he B arents Sea haddock  stock (Figure 3.3) 55 000 tonnes is recom m ended  for 2002-
has b een  over-fished for several years. T he 2003 (Icelandic M inistry o f Fisheries, 2002).
stock is currently  growing because o f th ree 
good years in  a row. A total allowable catch of

Source: CAFF, 2001.

Source: Inst itute of 
Marine Research, Bergen, 
Norway, 2003.

(5) Source: h t tp : / /w w w .se a a ro u n d u s .o rg / lm e / lm e .a s p x . For co o p e ra t io n  b e tw e e n  Norway and  th e  Russian 
Federa t ion ,  s e e  h t tp : / /w w w .o d in .d ep .n o

http://www.seaaroundus.org/lme/lme.aspx
http://www.odin.dep.no
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Source: Inst itute of 
Marine Research, Bergen,  
Norway, 2003.

Source: Inst itute of 
Marine Research, Bergen,  
Norway, 2003.

Figure 3.4 Landings o f N orw eg ian  spring spawning herring from  th e  Barents Sea since 19 50
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Figure 3.5 Landings o f Barents Sea capelin since 19 70
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Fishing o f  Norw egian spring spawning 
h e rrin g  rem ained  largely seasonal an d  near 
shore un til the  1950s. B etter know ledge of 
m igration  rou tes an d  new technologies led  to 
an  in tern a tio n a l h e rrin g  boom  in  the late 
1950s an d  early 1960s. T he total catches 
increased un til the  early 1970s, w hen  it 
collapsed, m ainly due to over-exploitation 
(Figure 3.4). U nfavourable environm ental 
conditions an d  p oor feed ing  conditions 
d u ring  the  late 1950s an d  1960s may also have 
con tribu ted  to the  collapse. T he stock 
rem ained  at low levels for m ore th an  20 years, 
b u t recovered during  the 1990s.

In  the late 1960s, capelin  fishing rep laced  
rapidly dw indling herrin g  fishing. C apelin  is a 
short-lived species with highly variable stock 
size. C apelin  fishing in  the  B arents Sea

peaked  in  the  m id  1970s a t som e th ree  
m illion tonnes. However, dep le ted  num bers 
caused the stock to collapse in  1986 an d  in  
the  m id  1990s (Figure 3.5).

Because capelin  is a key species in  the  m arine 
food web, its collapse affected o ther 
com ponen ts o f the  Barents Sea ecosystem. 
Growth an d  cond ition  o f  cod becam e poor, 
an d  th ere  were num erous seal invasions 
along the Norw egian coast. Some seabirds, 
such as puffins, d ied  off, causing the ir 
colonies to be significantly reduced  (Skjoldal, 
1990). By the late 1970s, capelin  fishing in  
Icelandic waters h ad  increased to m ore th an  
one  m illion tonnes annually  an d  has 
rem ained  at h igh  levels since, with the 
exception  o f  1982 an d  1992.



Human use of Arctic resources 23

Too m any ships chase to o  fe w  fish ...

Society t o d a y  has increased  its d e m a n d  for fish and  fish p roduc ts .  Fishing industr ies, including vessels  and 
p rocess ing  plants,  have grow n, an d  b e c o m e  m o re  effective. Im portan t  fish stocks a re  diminishing in m any par ts  
of  t h e  world. As a W orld  Bank rep re sen ta t iv e  said s o m e  years  ago :  'W e  a re  head in g  into a n o th e r  r en ew ab le  
resou rce  d isas ter . . . .  W e  have t o o  m any vessels  chasing to o  few fish, w orldwide .  It's like de fo re s ta t io n  —  but 
you can ' t  s e e  it u n d e r  th e  ocean! '

Politicians and  institutions a g r e e  tha t  th e r e  is a n e e d  for b e t t e r  control of  f isher ies w h ere  severa l na tions have 
stakes.  But national  fishing industr ies prov ide  jo b s  an d  a re  im portan t  con tr ibu to rs  to  t h e  e co n o m ies ,  so  must 
b e  s u p p o r te d .  A vicious circle is c re a te d .  A lthough  it is in e v e ry b o d y 's  in teres t  th a t  f isher ies should  b e  
sus ta inab le ,  job  losses and  b ankrup t  fish p rocess ing  p lants  a re  also political realities. The e n d  result  s e e m s  to  
remain in q u o ta s  th a t  a re  to o  large  to  sustain fish popula t ions .  S ee  also EEA (2001) (pp. 17-30).

3.2 .3 . A ctions and p o lic ies —  the role o f  
international fish ing agreem ents

N ational legislation regulates fishing w ithin 
territo ria l waters. However, cooperation  
towards fisheries’ legislation an d  regulations 
is equally im portan t in  in te rna tiona l waters, 
an d  in  closed or p ro tec ted  m arine areas. 
A m ong those who seek to  address the 
challenges are the:

• UN C onvention o n  straddling stocks and  
highly m igratory stocks' (UNFA) ;

• 1982 UN Law o f the Sea Convention;
• 1995 LIN Fish Stocks Convention;
• 1995 FAO C ode o f C onduct for responsible 

fisheries;
• 1979 C onvention o n  fu tu re  m ultilateral 

cooperation  in  the northw est A tlantic 
fisheries (NAFCO).

T he N orth  A tlantic M arine M am m al 
Com m ission (NAMMCO) also plays a role as 
an  in tern a tio n a l body for coopera tion  on  the 
conservation, m anagem ent an d  study of 
m arine m am m als in  the N orth  A tlantic (6).

T he N ortheast A tlantic Fisheries Com m ission 
(NEAFC) (7) covers the  A tlantic an d  Arctic 
O ceans. NEAFC's contracting  parties are: the 
ELI, D enm ark  (in respect o f  the  Faroe Islands 
an d  G reen land), Iceland, Norway, Poland 
an d  the  Russian Federation .

T he N orth  A tlantic Salm on C onservation 
O rganisation  (NASCO) (8) was established 
u n d e r the 1983 C onvention for the  
conservation o f salm on in  the  N orth  A tlantic 
O cean. It contribu tes to  the  conservation and  
rational m anagem en t o f salm on stocks w hich 
m igrate beyond ju risd ic tio n  areas o f coastal 
states o f the  A tlantic O cean, n o rth  o f 36° N 
latitude.

A three-party  ag reem en t betw een Norway, the 
Russian F ederation  an d  Iceland controls 
fishing on  the  h igh  seas in  the  no rtheast 
A tlantic. A five-party ag reem en t am ong the 
coastal states in  the  no rth east Atlantic 
m anages N orw egian spring spawning 
h erring . T he Russian Federa tion  an d  Norway 
have a jo in t  fisheries com m ission, w hich sets 
total allowable catches an d  shared  quotas for 
cod, haddock  an d  capelin  in  the  Barents Sea. 
A dditional catches are traded  to th ird  
countries in  exchange for fish quotas to 
N orw egian fisherm en in  th e ir waters (9).

T he In te rn a tio n a l C ouncil for the 
exp lo ration  o f the sea (ICES), gives particu lar 
p riority  to fisheries research  and  
m anagem en t in  the N orth  A tlantic (10).

Fisheries m anagem en t in  the  E uropean  
LTnion is basically a m atter for the Com m unity 
ra th e r  th an  the M em ber States. A lthough 
several im p o rtan t institu tions an d  regulations 
already are  in  place, th ere  may, however, also 
be opportun ities for new initiatives and  
achievem ents th ough  the second n o rth e rn  
d im ension  action p lan  2004—2006.

3.3. Forests and forestry

T he Arctic forest boundary  — often  called the 
tree-line or the  tim berline — is the  transition  
zone from  closed boreal forest (o r taiga) to 
the open  treeless tu n d ra  (Figure 3.6). T he 
tim berline can be up  to 300 km  wide in  flat 
areas bu t is com pressed to a few h u n d re d  
m etres in  m ounta inous areas (K ankaanpää et 
a l,  2002).

(6) S ee  h t tp : / /w w w .n am m co .n o
(7) S ee  ht tp : / /w w w .neafc .o rg
(8) S ee  h ttp : / /w w w .nasco .in t
(9) S ee  http : / /oc l in .c lep .no /oc l in /enge lsk /norw ay/env ironm ent/032091  -120004 / index-dokOOO-b-n-a.h tmI
(10) S ee  h t tp : / /w w w .ices.dk

http://www.nammco.no
http://www.neafc.org
http://www.nasco.int
http://oclin.clep.no/oclin/engelsk/norway/environment/032091
http://www.ices.dk
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Source: CAFF, 2001. Figure 3.6 Arctic vegeta tio n  zones
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In  Scandinavia an d  Finland, the  tim berline is 
a t abo u t 71° n o rth , thanks to the in fluence o f 
the  warm  N orth  A tlantic (Gulf) cu rren t. T he 
a ltitude o f  the  tim berline was once 500 m  
h ig h er th an  today, i.e. du ring  warm  periods 
over the last 10 000 years (Kuilm an and  
R jällgren, 2000). This may indicate w hat 
could  h a p p e n  with h ig h er tem pera tu res 
caused by clim ate change.

T he m oun ta in  b irch  forests in  Norway, 
Sweden an d  F inland are  hom e to the  Saami 
people. T h ro u g h  the  years they have used the 
forests for hun ting , trapping , re in d eer 
h e rd in g  an d  grazing, for supplem entary  food 
(berries, m ushroom s), fuel ga thering  an d  for 
o th e r raw m aterials. T he tim berline forests in 
Arctic Russia have also b een  inhab ited  by 
ind igenous groups, e.g. the  Saami, the  N enets 
an d  the Komi. T heir lifestyles d id  n o t lead  to 
large-scale degradation , a lthough  re in d eer 
overgrazing has b een  a p rob lem  in  som e 
areas in  recen t decades (CAFF, 2001).

In  som e parts o f the Scandinavian countries, 
sum m er-grazing pastures were established in 
the  birch-belt. T he m oun ta in  b irch  has h igh 
concen trations o f inorganic  nu trien ts,

m aking it im p o rtan t fodder for livestock in 
earlier times. Heavy grazing low ered the 
n a tu ra l tree-line in  m any areas. However, in  
recen t decades, these sum m er-grazing areas 
have been  abandoned . This move, as well as 
clim ate w arm ing, has p ro m o ted  the recovery 
o f  the birch-belt (W ielgolaski, 2002).

In  Iceland, cen turies o f  extensive logging for 
firew ood an d  sheep  grazing alm ost w iped ou t 
the  en tire  b irch  forest, causing w idespread 
soil erosion (A radottir an d  Arnalds, 2001). 
Extensive re-planting  projects have therefo re  
b een  launched  in  the country.

Today, land  use in  the E uropean  Arctic's 
forests varies from  re in d ee r h e rd in g  and  
o th e r trad itional use by ind igenous peoples, 
com m ercial logging over m uch  o f the  region, 
intensive m in ing  an d  sm elting on  the Kola 
Peninsula, to sheep  grazing in  Iceland, and  
oil an d  gas ex traction  in  som e parts o f n o rth  
Russia. H u n tin g  an d  fishing an d  n o n ­
consum ptive ou td o o r activities are becom ing 
increasingly im portan t, an d  can som etim es 
yield b e tte r revenues th an  tim ber extraction  
(e.g. in  the Scandinavian countries).



Figure  3.7 Arctic rivers and ocean currents
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Source: CAFF, 2001.

Beaufort

^  G r e e n ' a n d C

Driftwood sou rce  

O c e a n  current

Major n o r th b o u n d  river t r an sp o r t  con t r ib u te s  to  curren ts  across th e  Arctic O c e a n  to w a rd s  East G reen land ,  
Svalbard an d  th e  Barents Sea. T im ber  an d  w o o d  th a t  Is t r a n s p o r te d  by Russian n o r th b o u n d  rivers drift with th e  lee 
across th e  Arctic O c e a n  b e fo re  b e ing  w a s h e d  up in large piles a long  th e  sh o re s  in Svalbard an d  East G reen land .

Source: Thor S. Larsen.

Photo: Tim ber  t r a n s p o r te d  by Arctic rivers an d  o c e a n  currents
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3.3.1. Threats to forests
T he sub-Arctic has vast forests. Between four 
an d  5 %, or approxim ately 164 m illion 
hectares, o f the  w orld ’s forests lie w ithin 
northw est Russia (M urm ansk, Karelia, 
A rkhangelsk, Nenets, K om i). A lthough 
forestry only accounts for 4.3 % o f the  
Russian F ed era tio n ’s total expo rt earnings, 
this percen tage  exceeds 50 % in  som e 
districts o f northw est Russia (Voropaev,
2002 ).

T im ber products are im p o rtan t for industries 
in  E urope an d  elsewhere, an d  logging 
operations are  expand ing  fu rth e r n o rth  
w here large islands o f old-growth forests still 
exist (CAFF, 2001). Forestry in  n o rth  Russia is 
particularly  attractive, n o t least because the 
N ordic countries are unab le  to m atch  its low 
prices for forest products. D uring  1998-1999, 
tim ber p ro d u c tio n  increased by 25-35 % in  
the  A rchangelsk D istrict an d  Komi Republic.

Flowever, logging practices in  n o rth  Russia 
are  o ften  wasteful, destructive an d  in  
violation o f regulations. Between 40 an d  60 % 
o f  the harvestable w ood is lost du ring  logging 
an d  transport. T he W orld W ide F und  for 
N ature estim ates illegal logging in  northw est 
Russia to  am o u n t to  20-25 % o f  total logging 
(Voropov, 2002). State forest m anagem ent 
au thorities have insufficient funds to p erfo rm  
req u ired  inspection, con tro l and  
refo restation  activities (Vlassova, 2002).

In  addition , vast areas have b een  altered  by 
large-scale industrial developm ent activities 
(AMAP, 1998). In  the  A rchangelsk an d  Komi 
districts, the n o rth e rn  b o rd e r o f  the 
tim berline forest, as it was defined  in  1959, 
now  lies 40-100 kilom etres to the south. This 
is due to low regenera tion  capacity after 
logging, exacerbated  by perm afrost and  
swam ping o f the  soil. It is estim ated tha t m an- 
m ade tu n d ra  caused by logging in  n o rth e rn  
Russia, from  the  Kola Peninsula to  C hukotka, 
is in  the o rd e r o f  500 000 km 2 (Vlassova, 
2002 ).

3.3.2. A ctions and p o lic ies —  forestry
In  the late 1960s, the  Soviet G overnm ent was 
already concerned  abou t industrial im pacts 
w ithin the tim berline forest. It established the 
’P ro tection  belt o f  P re tu n d ra  fo rest’. This 
protective zone stretches from  Karelia to 
C hukotka an d  covers abou t 2.1 m illion 
hectares or ha lf o f  the tim berline forest.

W hile this is a positive step for environm ental 
p ro tec tion , m ore  could be done; serious 
consideration  needs to be given to 
recom m endations tha t have already been  
p resen ted . O ne exam ple is for Russian 
forestry com panies to  apply wood 
certification schem es, such as the Pan- 
E uropean  Forest C ertification (PEFC).

T here  is a n eed  to assist the  Russian 
F ederation  w ith its forestry legislation. 
P ro tec ted  areas n eed  to be established and  
especially those tha t include old-growth 
forests. Illegal logging needs to be curtailed.

T he second n o rth e rn  d im ension  action  p lan  
2004-2006 supports sustainable utilisation o f 
forests th ro u g h  a n u m b er o f m eans, such as 
the:

• im plem enta tion  o f the  n o rth e rn  d im ension 
forestry sector program m e p rep ared  by the 
B arents Euro-Arctic Council forestry sector 
task force;

• developm ent o f m odel forests in  the 
B arents Region;

• follow u p  o n  the  EU initiative on  forest law 
enforcem ent, governance an d  trade 
(FLEGT) in  the n o rth e rn  d im ension  area;

• c reation  o f a forest certification standard  in 
the  boreal zone o f the  Russian Federation .

3.4. Other renewable resources: 
freshwater

T he Arctic's landscapes are  dom inated  by ice 
an d  freshw ater systems. Frozen sheets o f  ice 
once m oved across m uch  o f N orth  Am erica 
an d  northw est E urope, leaving a rich  deposit 
o f  lakes and  w etlands w hen it receded . These 
systems still cover 8.5 % o f  Sweden an d  10 % 
o f  F inland, for exam ple. T he Arctic has 
several huge an d  p e rm an en t ice fields that 
store fresh water. T he G reen land  ice cap, at 
1.7 m illion km 2, is the  world's second in  size 
after the A ntarctic ice cap. P erm an en t ice also 
covers parts o f the  Svalbard archipelago, 
Franz Jo se f Land, Novaya Zemlya and  
Severnaya Zemlya.

T he Arctic's lakes, rivers an d  ice reservoirs are 
becom ing  increasingly im p o rtan t as a 
possible fresh w ater supply for water-deficient 
regions o f the world. They may soon becom e 
a very im p o rtan t commodity, an d  th ere  have 
already b een  proposals to tap such resources,
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e.g. in  C anada. Russian new spapers have 
recently  re fe rred  to plans originally dating 
from  the early 1970s: nam ely  to divert the  
river O b an d  o th e r n o rth b o u n d  rivers 
towards water-starved regions in  the  south.

Such plans may never be im p lem en ted  but, if 
they should, the im pacts an d  consequences 
could  be very significant. A dim inishing flow 
o f freshw ater in to  the Arctic O cean  will affect 
ice fo rm ation  off the Siberian coast. The 
consequences for m arine production , and  
possibly also ocean curren ts an d  climate, are 
unknow n bu t could  be dram atic.

3 .5 . N on-renew able resources: oil 
and gas

T he politically stable Arctic (as com pared  
w ith the M iddle East) holds a significant 
share o f the  w orld’s gas an d  oil reserves, 
w hich may m ake the reg ion  even m ore 
im p o rtan t in  the  fu ture . E u ropean  com panies 
are playing key roles in  developing Arctic 
reserves. However, oil exploitation  in  the 
Arctic brings environm ental dangers. 
Installations, roads an d  pipelines con tribu te  
to  land  fragm entation . C lean-up operations 
o f  oil spills o n  land  an d  in  ice-covered waters 
are difficult, an d  oil slicks can be carried  with 
ocean  curren ts to seas an d  shores far away.

T he Arctic contains huge deposits o f oil, gas 
an d  m inerals (Figure 3.8). T here  will be 
increasing pressure to develop these reserves, 
d ep en d in g  on  oil prices an d  the  supply o f oil 
from  existing p ro duc ing  regions such as the 
N orth  Sea an d  the  M iddle East. T he Arctic 
may thus becom e one o f the  m ain  sources of 
gas an d  oil in  the  twenty-first century.

T he Barents Sea contains som e very large gas 
fields in  the Russian areas. A dditional, bu t 
m ore  m odest, reservoirs in  the  Norwegian 
areas were o p en ed  for p ro duc tion  in  2002. A 
d ispu ted  b o rd e r area  also has several

prom ising prospects (Ræstad, 2002). 
A ccording to  Russian sources, th e ir Arctic 
reg ion  possesses over 200 billion tonnes o f oil 
equivalents (Sulyandziga et al., 2002). 
U nofficial sources indicate tha t abou t seven 
b illion tonnes o f oil equivalents have already 
b een  discovered on  the Russian side.

Norway's Sn0hvit (Snow-white) field has 
recently  begun  construction . This move, as 
well as fu rth e r exploration  off the Norwegian 
coast, has boosted  developm ent optim ism . 
However, plans for exp lo ration  have led  to 
s trong  opposition  from  conservation 
m ovem ents.

3.5 .1 . O il and gas in  north  Russia
T he Russian Arctic is very im p o rtan t to  the 
Russian Federation , con tribu ting  20 % o f the 
country 's gross national revenue and  
providing alm ost 60 % o f the foreign 
currency supply (Sulyandziga et al., 2002).

Russian com panies p lan  to  supply the US with 
10-15 % o f its crude oil requ irem ents. A n oil 
term inal with a capacity o f 50-60 m illion 
tonnes a year will be bu ilt in  M urm ansk. T hat 
will th en  becom e the  m ain  p o rt for oil export 
to  the USA. T he w estern S iberia-M urm ansk 
oil p ipeline is curren tly  being  p lanned . It will 
transpo rt up  to  80 m illion tonnes o f  oil a year.

T here  are two options for p ipeline routes. 
T he first is 2 500 km  long an d  partly across 
the  W hite Sea. T he other, 3 600 km  long, is 
on  land  only an d  allows links with the 
Kliaryaginskoe field in  the N enets 
au tonom ous area. Participants o f the  pro ject 
signed a declaration  o f in ten t in  April 2003 
an d  construction  should  be com pleted  in  
2007.

Norway has expressed concerns over Russia's 
increasing w estbound oil sh ipping transport, 
because o f  possible serious environm ental 
consequences from  accidents an d  oil spills.
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Source: CAFF, 2001. Figure 3.8 Industrial activities and oil and gas reserves in th e  Arctic
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H igh  oil prices an d  a m ore  stable political 
s ituation have insp ired  new investm ents and  
plans for developm ent o f  Russia’s m ineral 
deposits. But oil an d  gas exp lo ration  in  ice- 
covered waters, such as the  Barents Sea, will 
incu r technical problem s, h igh  costs and  
m any environm ental risks. T he Barents Sea 
supports som e o f the w orld ’s m ajor fisheries 
th a t are also very im p o rtan t economically. 
Conflicts betw een fisheries’ in terests an d  oil 
an d  gas exploration  are likely to escalate in  
the  fu ture , as possible m ajor oil spills in  ice- 
covered areas he ig h ten  concerns.

g Oil and gas prospective areas 

— —  Possible sea transport routes 

■■■■ Oil and gas pipelines

  CAFF boundary

Arctic Circle (Latitude: 66° 33' North)

Vast p ipeline networks will secure Russia’s 
c rude  oil flow to places o f consum ption. New 
gas p ipeline projects are u n d e r p rep ara tio n  
for export to  C hina, Japan , K orea an d  o th e r 
Pacific countries. New pipelines to the  Baltic 
may also be req u ired  for export o f oil to 
E urope. Leaks from  p ipeline systems can be 
massive, and  lack o f p ro p e r equ ip m en t allied 
w ith the rem oteness o f m any sites would 
m ake clean-up operations problem atic.
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Figure  3.9 The N orthern  Sea Route
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Russia's N or thern  Sea Route (NSR) m akes  it poss ib le  to  sail from Europe to  th e  Far East.  The NSR cuts  sailing 
d is tance  to  less than  7 000 nautical  miles, bringing substantia l  eco n o m ic  ad v a n ta g e s .  As Arctic sea  ice con t inues  to  
decline  in e x te n t  and  thickness, m ore  extensive  use will b e  m a d e  of  th e  NSR. Icebreakers  may not b e  n e e d e d  to  
th e  s a m e  e x te n t  as  before ,  and  i c e - s t r en g th en ed  fre igh ters  may sail th e  route  with a sailing t ime half of  what  it is 
today.

But th e  nor thern  Russian w a te rs  are not  sufficiently ch a r ted  and  th e re  are  serious risks th a t  oil tankers  could run 
a g ro u n d .  Massive oil spills would des t ro y  marine eco sy s te m s  over  w ide areas , and ultimately b e  carried g rea t  
d is tan c es  by ocean  currents . The social, e co n o m ic  and  env ironm enta l  im pac ts  of  fu ture NSR o p e ra t io n s  rep re sen t  
signif icant co ncerns  and  cha l lenges  for th e  future . The a s soc ia ted  gas ,  oil and  mineral exploita t ion  along the  
Siberian coas t  and  s u b s e q u e n t  sh ipwrecks and  spills from oil and o th e r  ca rgo  form a large par t  of  th e s e  concerns
(Brigham, 2001).

O il po llu tion  in  po lar lands has far-reaching 
consequences tha t are  often m ore  serious 
th an  in  tem pera te  regions. O il spills on  the 
tu n d ra  can be trap p ed  in  w etlands and  
m arshes tha t are  extensively used by w ater 
b irds an d  m am m als. Perm afrost prevents 
po llu tan ts from  sinking in to  the  ground , 
while low tem pera tu res slow down the  oil's 
deterio ra tion . Dom estic re in d ee r grazing 
areas can be seriously affected.

O ffshore oil an d  gas exploitation  and  
associated transpo rt in  Arctic m arine waters 
pose particu lar risks an d  dangers. T he serious 
env ironm ental consequences from  the Exxon 
Valdez accident in  Alaska som e years ago are 
well known. N o rth e rn  Russia, w here 
regu la tion  an d  contro l are  uncerta in , may be 
particularly  vulnerable in  the  fu ture.

Clim ate change may lead  to less sea ice, w hich 
will encourage new offshore exploration  in  
rem ote  locations. Any oil spills will ten d  to be 
trap p ed  in  o p en  leads or polynias (year-round 
ice-free areas o f w ater), a long  the ice edge, or 
betw een drifting  ice floes. It is h ere  tha t the 
m arine p ro d u c tio n  is particularly  rich  and 
im portan t, an d  w here fish, seabirds, seals and  
whales find  th e ir  food.

3.5.2. A ctions and p o lic ies —  circum polar 
cooperation  n eed ed  to com bat oil 
p ollu tion

Increased  activity in  the p e tro leum  industry 
in  the  Arctic necessitates s treng thened  
cooperation  am ong the national 
stakeholders.

T he grow th in  oil and  gas industries in  the 
E uropean  Arctic calls for streng thened  
bilateral and  circum polar cooperation . T here  
is an  u rg en t n eed  to develop b etter 
technology and  the m eans for safe p roduction  
an d  transport. T here  is a n eed  to  safeguard 
the  fragile Arctic ecosystems at risk. Some 
challenges are im m inent. E urope should 
con tribu te  to harm onisation  betw een m ineral 
exploitation  an d  o th e r form s o f land  use.

T h ere  is a particu lar n eed  to assist the 
Russian F ederation  w ith its ongoing 
transition  to  a m arket econom y for w hich oil 
an d  gas supplies to  E urope an d  the  USA are 
crucial issues. T he ro le o f the  private sector in  
the  Arctic is im portan t. A w arm er clim ate 
w ith less ice an d  longer sh ipping  seasons has 
led  to  a renew ed in terest in  the N o rth ern  Sea 
R oute (NSR) (Figure 3.9), an d  the 
environm ental consequences o f m ore 
freq u en t use n eed  to be addressed. Close 
coopera tion  betw een the Arctic C ouncil and
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EU may provide im portan t synergies on 
m ineral explo itation  and  transpo rt in  the 
Arctic w ithin the fram ew ork o f  the  second 
n o rth e rn  d im ension action  p lan  2004-2006.

3 .6 . M ining for o ther minerals

Alaska's m in ing  industry, w hich achieved 
reco rd  p ro d u ctio n  in  2000, was valued at over 
US$ 1 b illio n /y ear betw een 1995 an d  2000 
(Swainbank an d  Szumigala, 2001). Gold, 
lead, zinc an d  d iam ond  p ro d u ctio n  con tinue  
to  be im p o rtan t in  the  C anadian Arctic. Lead 
an d  zinc m in ing  have ceased in  G reen land  
(Taagholt an d  H ansen, 2001), b u t a new gold 
m ine has started  p ro d u c tio n  (Crew, 2004).

Russia's Norilsk non-ferrous m in ing  com plex 
is extensive, an d  was the w orld's largest nickel 
p ro d u cer in  1997 (n ). T here  is also 
exp lo ration  for gold an d  d iam onds in  the 
Russian Arctic, e.g. in  Yakutia.

Coal m in ing  by Norway an d  the Russian 
F edera tion  has always b een  im p o rtan t in  
Svalbard. H ere, m in ing  an d  associated road  
system an d  sh ipp ing  activities repeatedly  
cause concerns am ong conservationists.

3 .7 . Impacts o f piecem eal 
infrastructure developm ent

O ne o f the  m ost significant links betw een the 
E uropean  co n tin en t an d  the Arctic 
env ironm ent is the  expand ing  in frastructure  
netw ork to  facilitate exploitation  o f  Arctic 
resources (N ellem ann et al., 2001a; 
N ellem ann et al., 2003a). A netw ork o f roads, 
pow er lines an d  pipelines are being 
developed to su p p o rt an d  facilitate 
transpo rta tion  o f goods an d  resources. This 
netw ork extends th ro u g h  the Arctic to the 
sou th  or to the  coast for shipping.

W hile systems are  in  place to  facilitate and  
evaluate the po ten tia l environm ental im pacts 
o f  each individual developm ent project, there  
is little policy awareness o f the  cum ulative 
im pacts o f  the  overall web o f in frastructure  
o n  biodiversity an d  on  the  chosen  lifestyles o f 
m any ind igenous people. R eindeer and  
caribou are  particularly sensitive to 
in frastructu re  developm ent.

C aribou an d  re in d ee r rep resen t a key species 
in  the trad itional ways o f life for a large 
p ro p o rtio n  o f ind igenous people, including, 
b u t n o t lim ited to  the: Saami, N enets, Komi, 
Klianti, D olgan, N ganasan, Yukagir, Even, 
Evenk, Sakha (Yakut), C hukchi, Koryak and  
Chuvan. In  N orth  Am erica, this p ro p o rtio n  of 
ind igenous peop le  includes the: Gwich'in, 
Iñupiat, Dogrib, Koyokon D ene, Metis, Cree, 
Chipewyan, Innu , Naskapi, Yupiit, Inuvialuit 
an d  Inuit.

N o rth e rn  Scandinavia an d  parts o f the 
Russian F ederation  are exam ples o f areas 
w here the  cu rren t grow th o f in frastructure  is 
increasingly incom patib le w ith re in d eer 
husbandry  (Forbes an d  Jeffries, 1999; 
N ellem ann et al., 2001a; Vistnes and  
N ellem ann, 2001; Je rn s le tten  an d  Klokov,
2002). In  these areas, in frastructure  grow th 
m eans the loss o f  trad itional lands, and  
conditions tha t force ind igenous peop le  to 
ab an d o n  nom adic  h e rd in g  patterns for m ore 
sedentary  life styles.

In frastructu re  developm ent is often  
co n cu rren t with changes in  regional 
econom ic activity, enticing southern-based 
resource extraction  com panies in terested  in  
short-term  econom ic gains. Such socio­
econom ic changes n o t only affect cultural 
practices directly re la ted  to trad itional 
re in d ee r husbandry, bu t also conflict with the 
use o f trad itional hom elands for hun ting , 
fishing an d  gathering.

N um erous studies now relate loss o f habitat, 
overgrazing and, to som e extent, lower 
productivity to the  con tinu ing  loss o f grazing 
ranges. This com es abou t as a resu lt o f 
re in d ee r an d  caribou avoiding areas of 
in frastructu re  developm ent (Bradshaw et al., 
1997; 1998; Dyer et a l, 2001; Vistnes et a l, 
2001; Wolfe et a l,  2000; M ahoney and  
Schaefer, 2002; N ellem ann et a l, 2003b). The 
coastal zone is vital for the  sem i-dom estic 
Saami reindeer. They d ep en d  on  the coast for 
spring  calving, and  sum m er an d  early fall 
grazing, which, in  tu rn , are cen tral to  the 
productivity an d  survival o f the  herds.

Piecem eal developm ent is currently  generally 
unchecked  in  term s o f recreational cabin 
developm ent, w indm ill parks, hydro power, 
m ining, road  construction  an d  m ilitary 
bom bing  ranges. T he Arctic reg ion  com prises 
one  o f the few con tinuous low-level flying

(11) S ee  h ttp : / /w w w .m in ing- technology .com

http://www.mining-technology.com
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ranges in  E urope. NATO is, therefore, 
increasingly in terested  in  using the 
trad itional grazing lands o f  the  Saami 
ind igenous peop le  for bom bing  and  exercise 
ranges. O ne o f  the  largest bom bing  ranges in 
E urope is p roposed  in  the  H alkavarre/ 
Porsanger region.

At the  sam e time, the  open ing  o f the Barents 
Sea for oil an d  gas exploration  will increase 
the  n eed  for secondary housing  and  
associated developm ent re la ted  to  supporting  
activities. Such developm ent will greatly 
accelerate the loss o f vital grazing ranges to 
the  Saami people. Currently, c. 35 % o f  the 
coastal area  is heavily d isturbed, as far in land  
as 20 km, ren d erin g  trad itional re in d eer 
husbandry  very difficult. W ith con tinued

developm ent, this figure will increase to 78 % 
by 2050, w hich rep resen ts a po ten tia l 
detrim enta l loss to  the Saami re in d eer 
h erders if no  policy action  is taken. Indeed , 
surveys am ong he rd e rs  across the  Arctic, 
in itia ted  by the  Arctic C ouncil o f M inisters, 
have n o ted  p iecem eal industria l developm ent 
o f in frastructu re  as am ong the  m ost 
significant th reats to the ir livelihoods 
(Jernsletten  an d  Klokov, 2002).

Given the critical im pact and  the  extrem e 
difficulty in  reversing established 
infrastructure  to n a tu ra l lands, the com plete 
lack o f  policies for contro lling  cum ulative 
p iecem eal developm ent in  in frastructure  is 
particularly grave.

Source: Thor  S. Larsen.

Photo: Dog s le d g e  on th e  se a  lee In S torf jorden,  Svalbard.
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2020

Source: GLOBIO/UNEP/ Figure 3 .10  Infrastructure deve lo pm en t scenarios fo r northern Scandinavia 2 0 0 2 -2 0 5 0
GRID-Arendal.
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T he  a rea  available  to  r e in d ee r  h u sb a n d ry  will rapidly decline,  particularly in t h e  coastal  a re a s  vital t o  su m m e r  
grazing  of  reindeer. T h ese  a reas  a re  increasingly e x p o s e d  to  d e v e lo p m e n t  o f  recreational  cabins ,  p o w e r  cables ,  
d a m s ,  oil installations an d  military b o m b in g  ranges .  Refer also to  Figure 2.1 t h a t  sh o w e d  t h e  d e v e lo p m e n t  of 
ro ad s  in n o r the rn  Norway.
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4. Pollution in the Arctic
Some humans and animals in the Arctic are 
exposed to high levels of certain heavy 
metal and organic pollutants. Cancer, 
changes in behaviour, disruption of 
reproductive hormones and weakened 
immune systems are some of the effects 
that have been linked to exposure to 
mercury, polychlorinated biphenyls (PCB) 
and other persistent organic pollutants 
(POPs). All of these contaminants are found 
in the Arctic environment, including its 
animals and human inhabitants. Europe is a 
major source of this contamination. It is in 
the interests of Europe that international 
agreements addressing contamination of 
the Arctic should be ratified and 
implemented as soon as possible. As a 
contracting party to the Stockholm 
Convention and UNECE LRTAP Convention, 
the EU is already a signatory to some of 
these agreements, but some European 
countries have yet to take this step.

4 .1 . A ir, oceans and rivers link 
Europe to  the Arctic

N o rth e rn  E urope form s a bridge betw een the 
heavily popu la ted  areas o f  cen tral and

so u th e rn  E urope, an d  the sparsely popu la ted  
Arctic. F rom  an  environm ental perspective, 
this bridge includes air an d  ocean currents, 
an d  also river systems th a t connect the  two 
regions.

C on tam ination  released in to  the atm osphere 
from  E urope can reach  the  Arctic very 
quickly, w ithin a m atter o f  days with 
prevailing no rtherly  winds. U p to  two-thirds 
o f  Arctic air po llu tion  associated w ith some 
heavy m etals an d  acidifying gases has been  
a ttrib u ted  to em issions from  Europe.

Seven o f the  w orld ’s largest rivers are  in  Arctic 
Russia. These n o rth e rn  rivers an d  their 
tributaries dra in  m ore  th an  h a lf  o f the  land  
a rea  o f the Russian F ederation  an d  p o u r 73 
m illion tonnes o f sedim ents each year in to  
ad jacent Arctic coastal areas. These Russian 
rivers, an d  o th e r n o rth b o u n d  rivers in  
E urope, can also transpo rt contam inants to 
the  Arctic O cean.

O cean  curren ts like the  G ulf Stream  
transpo rt w ater masses over long distances 
an d  con tribu te  to the d istribu tion  of 
chem icals an d  radioactive substances.

Figure  4.1 The 'grasshopper' e ffect pathw ays and processes involved in th e  long-range transport o f semi- 
vo latile  persistent organic pollutants (POPs)
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Source: E E A , 1999.



34 Arctic environment: European perspectives

Source: AMAP, 1997.

Pollu tion  carried  from  E urope to the  Arctic 
by air, or by ocean an d  river currents, has had  
a m ajor im pact o n  the  Arctic environm ent. 
Industry  in  and  a ro u n d  the  Arctic also 
contribu tes significantly to  contam ination , 
w ith sources including  copper-nickel sm elters 
o n  the Kola Peninsula an d  at Norilsk in 
Siberia.

T he rem oteness o f the Arctic generally results 
in  the  deposition  o f m uch  lower levels of 
contam inants th an  tha t w hich occurs closer 
to  u rbanised  an d  industria l areas. However, as

a resu lt o f specific physical an d  chem ical 
p roperties an d  processes tha t in fluence the ir 
long-range transport, som e contam inants 
may be preferentially  transpo rted  to, and  
deposited  in, the  Arctic (Figure 4.2). H ere, 
they concen tra te  in  the tissues o f  anim als 
h igh  in  the Arctic food web, such as po lar 
bears, seals an d  whales (see illustration  on 
b iom agnifica tion). These anim als are 
im p o rtan t food sources for ind igenous 
peoples, thus exposing peop le  to  potentially 
serious h ealth  effects (AMAP, 1997).

Figure 4.2 Lead contam ination in N orw ay from  European sources

C oncentration o f lead  in m oss, 1 9 9 0 , 
m g/k g  dry w e ig h t

Moss s tud ies  sh o w  d ec reas in g  g ra d ie n ts  of  con tam in an ts  such as lead further  away from th e  sou rces  in 
industrialised Europe.  T hese  results a re  cons is ten t  with dep o s i t io n  p a t te rn s  o b ta in e d  from air t r an sp o r t  m odels .
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4 .2 . Human and animal health

T he In u it o f G reen land  an d  C anada have 
som e o f the h ighest dietary exposures to 
m ercury  an d  POPs anywhere on  E arth 
(Figure 4.3 an d  4.4). A large p ro p o rtio n  of 
w om en in  com m unities th ro u g h o u t the 
Arctic have m ercury  or PCB levels in  their 
b lood  significantly above the guidelines set by 
regulatory  authorities, such as the US EPA, 
H ealth  C anada an d  others. POPs accum ulate 
an d  concen tra te  in  fatty tissues —  and  
m ercury  in  the  m eat —  o f seals an d  whales, 
w hich are a m ajor p a rt o f som e Arctic

peoples' diets (Figure 4.5 and  Table 1). 
P reg n an t w om en an d  ch ild ren  are a special 
concern  as these contam inants pose a th rea t 
to  ch ildren 's developm ent, b o th  in  the  wom b 
an d  after the ir b irth  (AMAP, 1997).

Recent studies in the Faroe Islands (G randjean 
et al., 1997, am ong others) suggest that 
neuropsychological dysfunction in children, 
such as problem s with fine m otor control, 
m ental concentration, language, visual-spatial 
abilities and verbal memory, are associated with 
elevated concentrations of m ercury in the 
blood. See also EEA (2001) (pp. 64-75).

Figure  4.3 PCB contam ination in w om en

PCBs in b lood , m easu red  as Aroclor, % ex ceed an ce

Iceland <£■ ¡ Siberian Russia

■% o f samples > 1 0 0  pg/L

% o f samples > 5.0 pg/L  and < 1 0 0  pg/L ©AMAP

Source: AMAP, 2 002.

PCB levels in th e  b lood  of  w o m e n  of rep roduc tive  ag e .  P e r c e n ta g e  of sa m p le s  ex c e e d in g  public health  levels for 
concern  an d  action.
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Source: AMAP, 2002.

Source: Canadian  
D e p a r tm e n t  of  Indian and  
N or thern  Affairs, 1997.

Source: Bidlemen e ta / . ,  
1989; H argrave e ta / . ,  
1993.

Figure 4.4 PCB contam ination in Arctic peop le

PCB (Aroclor 1260), 
pg/L
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Levels of  PCB In m aternal  b lood  sa m p le s  co l lec ted  in different reg ions  of  th e  Arctic. Highest  levels are  found  in 
com m unit ies  th a t  d e p e n d  on traditional d ie ts  th a t  include marine mam m als.

Figure 4.5 Build up o f contam ination in Arctic animals: biom agnification

Contam inant levels

Biomagnification occurs  w hen  con tam in an t  levels a re  Increased  with each  s t e p  In th e  fo o d  w eb .  P reda to rs  
c o n s u m e  th e  c on tam inan ts  s to re d  in their  fo o d  (prey). As th e s e  p red a to rs ,  in turn, b e c o m e  fo o d  for th e  next  level 
of  p red a to rs ,  th e  concen t ra t ion  of co n tam in an ts  accu m u la te s  a t  each  s te p .  Table 1 show s how levels of  t o x a p h e n e  
a re  b lom agnlfled  th ro u g h  th e  Arctic marine fo o d  w eb .

Table  1 Biom agnification o f toxaphene in th e  Arctic m arine food w eb

C om partm en t C oncentration (w e t w e igh t)

Air 

Snow 

Sea w a te r  

Z oop lank ton  

Arctic co d  muscle  

Arctic char w ho le  b o d y  

Ringed seal  b lu b b e r  

Beluga b lu b b e r  

Narwhal  b lu b b e r

0 .0007 p p b  (parts p e r  billion)

0 .0 0 0 9 -0 .0 0 2  p p b

0.0003 p p b

3.6 p p b

1 4 -46  p p b

4 4 -1 5 7  p p b

13 0 -4 8 0  p p b

1 3 8 0 -5  780 p p b

2 4 4 0 - 9  160 p p b
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4 .3 . Decreasing emissions o f some 
metals

Emissions o f lead, zinc an d  cadm ium , am ong 
o th e r m etals, have decreased  over the last 40 
years globally. This is n o t entirely  a ttribu tab le  
to  d irect action  to  curb  emissions, b u t is often 
a consequence o f  a com bination  o f factors,

includ ing  developm ent o f  im proved 
technology, an d  changes in  the  way society 
an d  industries operate . For exam ple, reduced  
m etal emissions to the a tm osphere  from  the 
Russian Federa tion  after 1990 w ere associated 
w ith the collapse o f  the fo rm er Soviet U nion  
an d  the  resulting  d isrup tion  o f Russian 
industria l activity.

Figure  4.6  A tm ospheric emissions o f heavy m etals from  Europe

Yearly European emission, tonnes Yearly European emission, tonnes
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R educt ions  in a tm o sp h e r ic  emiss ions of  cadm ium , lead and  zinc have b e e n  ach ieved  over  th e  pas t  th re e  to  four 
d e c a d e s .  T h ese  a re  reflec ted  in Arctic con tam in an t  records  such as ice cores.

F igure  4.7 Lead concentration in G reen land ice core
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2000

1950-

1900-

1850-

1800-

1750
0 50 100 150
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Lead co n cen t ra t io n s  in a G reen lan d  ice core  sh o w  increases during  th e  industrial per iod ,  bu t  d e c r e a s e s  since th e  
early 1970s,  coinciding with th e  in troduc tion  of u n le a d e d  gaso l ine  in North A merica and  s u b s e q u e n t ly  in Europe.

Source: AMAP, 1997.

Source: AMAP, 2002.
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Source: AMAP, 2002.

W hen u n lead ed  pe tro l was in troduced , it was 
generally  perceived to  be an  environm ental 
action  targeting  lead  pollu tion . This is 
a n o th e r exam ple o f w here a decrease in  
m etals emissions occurred  tha t was to a 
certa in  ex ten t incidental. Installing catalytic 
converters in  cars was done m ainly to reduce  
hydrocarbon  pollu tion . As catalysers requ ire  
u n lead ed  pe tro l for the ir operation , lead 
em issions th erefo re  also d ropped . As a 
consequence, lead  deposition  in  the Arctic 
decreased. However, increased  levels o f the 
m etals used in  the  catalysers —  platinum , 
pallad ium  an d  rh o d iu m  —  have now been  
found  in  snow an d  ice in  G reenland . Not 
m uch  is know n abou t the effects o f these 
m etals.

4 .4 . M ercury an increasing th reat

E urope an d  N orth  A m erica have reduced  
th e ir m ercury  emissions over recen t years.

Figure 4.8 G lobal emissions o f m ercury to  th e  air

Total Hg emissions,
tonnes/year

<0.15
0.15-0.3
0.3-0.6
0.6-1.5
1.5-3.5

m 3.5-6.0
s I 6.0-15.0
H I >15.0 (max. 34)

no data

Global a n th ro p o g e n ic  emiss ions o f  m ercury  t o  t h e  air fro

4 .5 . N ew  chemicals appearing

A great variety o f new chem icals are 
constantly being  in tro d u ced  in to  E uropean  
consum er m arkets, often  as rep lacem ents for 
substances being  phased  out. N ot all o f  these 
chem icals are  truly new, som e having b een  in 
use for several decades. However, m ethods 
for identifying an d  quantifying m any o f these 
substances in  the  env ironm ent are only ju s t 
becom ing  available.

Two exam ples are  PBDEs (polybrom inated 
d iphenylethers) an d  PFOS (perfluorooctane

However, increases in  Asian emissions have 
largely offset the im pact o f these reductions. 
T he resu lt is simply tha t the  environm ental 
p ressure has b een  transferred  to an o th e r part 
o f  the globe (Figure 4.8).

R ecent studies in  the  Arctic have associated 
en h an ced  m ercury  deposition  with a set o f 
photochem ical reactions tha t occur after 
po lar sunrise, a process tha t m ore  than  
doubles the ann u a l m ercury  deposition  that 
would otherw ise occur (AMAP 2002, 
L indberg  et al., 2001, Lu et ed., 2001). The 
m ercury  is also delivered from  the 
atm osphere  in  a highly reactive —  and  
potentially  m ore  bio-available —  form . This 
p h en o m en o n  is m ost in tense du ring  the 
spring  peak  in  productivity, w hich creates 
ideal circum stances for m ercury  to en te r the 
food web.

<

i  . - i r  *

©AMAP

m different con t inen ts  in 1995.

sulfonate). PBDEs are  used as flame- 
re ta rdan ts in  fu rn itu re  an d  in  plastic, e.g. for 
com pu ter screens; PFOS as a refrigeran t and  
a co m p o n en t in  paints. B oth chem icals are 
now  beg inn ing  to  ap p ear in  Arctic p lants and  
anim als (AMAP, 2002) (Figure 4.9). T heir 
chem ical s tructure  is sim ilar to  o th e r 
persisten t organic com pounds, w hich leads 
researchers to  suspect they m ight behave in  a 
sim ilar way in  the env ironm ent an d  create 
sim ilar adverse h ea lth  effects in  anim als and  
hum ans. C om prehensive studies to 
investigate such suspicions are still 
unavailable.
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F igure 4.9 PBDEs in ringed  se a ls  and b e lu g a  in th e  Canadian Arctic

W orldw ide penta-BDE production, 
tonnes/year

PBDE concentration, ng/g  lip id  w e igh t
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9  Production 9  Beluga O  Ringed seal

C om par ison  of  t e m p o ra l  t r e n d s  of  PBDEs in r inged seal  an d  be luga  in th e  C anadian  Arctic with e s t im a te d  global  
p roduc t ion  of  penta-BDE over  th e  s a m e  per iod .

4 .6 . W idespread  pesticide  
contam ination

Pesticides, in  particu lar o rganoch lo rine 
pesticides (for exam ple, toxaphene, 
ch lordanes an d  HCH s (hexachlorocyclo- 
hexanes) ), have b een  used in  farm ing in  
E urope an d  elsewhere since the 1940s, bu t 
generally  n o t in  the  Arctic. However, they 
have m ade th e ir way in to  the  Arctic air, w ater 
an d  snow, via air an d  w ater pathways, and  
have b een  found  in  anim als an d  hum ans at 
levels tha t give rise to concern .

Several types o f o rganoch lo rine  pesticides 
have b een  b an n ed  in  E urope, o r at least m ore 
tightly controlled . A greem ents, such as the 
S tockholm  C onvention on  persisten t organic 
pollu tants, seek to address such issues

globally. Consequently, th ere  is a percep tion  
tha t the  use o f these harm fu l POPs is 
essentially now  a developing country  issue. 
However, as recently  as 1990, France, Italy 
an d  Spain w ere th ree  o f the  top ten  countries 
in  term s o f  ann u al usage o f gam m a-H CH  
(lindane, a p o ten t insecticide th a t is still in  
use), w ith France second only to Ind ia  (Li et 
a l, 1996).

E nvironm ental levels o f  these chem icals are 
now  generally decreasing, b u t only very 
slowly. However, due to the ir massive use in  
the  past, m any substances have accum ulated  
in  large quantities in  environm ental 
reservoirs such as soils an d  oceans an d  will 
con tinue to  be released for m any years to 
com e. This is a global p rob lem  affecting 
ecosystems in  the  Arctic an d  elsewhere.

Source: AM AP, 2002.
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Source: AMAP, 2002. Figure 4 .10  G lobal reduction o f POP emissions
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Emissions of  severa l PO Ps have b e e n  drastically r e d u c e d  as a result of bans  an d  restrictions th a t  have a lready  b e e n  
in troduc ed .  The m ap  show s e s t im a te d  emiss ions of  th e  s u b s ta n c e s  alpha-HCH plus be ta-H CH  in 1980 an d  2000.

.
4 .7 . Food is a pathw ay for human 

exposure

Traditional foods, in  particu lar those 
ob tained  by h u n tin g  m arine m am m als, play a 
vital cultural an d  spiritual role in  the lives of 
the  Arctic ind igenous peoples, as well as 
being  a key source o f calories an d  nutrien ts. 
However, this reliance on  n a tu ra l resources 
m eans tha t Arctic ind igenous peop le  have 
little con tro l over th e ir food supplies, as (with 
the  exception  o f re in d eer herd ing ) they 
usually do n o t b reed , feed  or grow the food 
themselves. T he anim als they h u n t are  often 
long-lived, h igh  in  the food web, an d  have 
large am ounts o f fatty tissue, providing plenty 
o f  opportun ity  for environm ental 
contam inants to accum ulate (Figure 4.5 and  
Table 1).

Consequently, ind igenous peoples, such as 
the  In u it o f Canada and  G reenland , receive 
h ig h er dietary exposure to contam inants 
such as PCBs, ch lordanes an d  m ercury  than  
any o th e r peop le  on  the  p lanet. Moreover, 
they often  do n o t have the choice o f  changing 
to  o th e r kinds o f foods, as do o th e r people  
living in  the  Arctic, or those living elsewhere 
who benefit from  Arctic food resources.

This contrasts with E urope, w here the 
p o pu la tion  is essentially fed by an  agricultural 
industry  th a t can contro l food sources to

m inim ise contam ination . Crops are  grown 
an d  harvested before  they have tim e to  take 
up  large am ounts o f  con tam inan t from  the 
environm ent. E u ropean  consum ers also have 
a freedom  o f choice shou ld  concerns abou t 
food safety arise, as for exam ple occurred  
du ring  the Bovine Spongiform  
E ncephalopathy  (BSE) or M ad Cow disease 
episode in  Britain in  the  late 1990s, or the 
scares resulting  from  dioxin  in  anim al feed 
(EEA, 2001).

Such choices are  n o t always available to the 
Arctic ind igenous peoples. Im p o rted  foods, 
w here available, are often  prohibitively 
expensive, and  a shift from  trad itional to 
w estern diets has b een  shown to result in  a 
h ig h er incidence o f obesity, diabetes and  
cardiovascular diseases in  Arctic peoples.

4 .8 . European radioactivity in the  
Arctic

E uropean  reprocessing p lants are  the  second 
largest source o f  historical radioactive 
con tam ination  o f the  Arctic region, exceeded 
only by fallout from  past a tm ospheric tests o f 
n uclear weapons. T he C hernobyl accident is 
the  th ird  largest source, an d  provides a clear 
rem in d er o f  the  p o ten tia l consequences o f 
using o u tda ted  technology an d  inadequate  
safety standards in  the nuclear industry.

O A M A P
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Source: Elisabeth Lie.

Photo: Polar b e a r  t e s te d  for con tam ina t ion

Figure  4.11 S ellafield radioactiv ity  in northern N orw ay seaw eed

Technetlum-99 releases from Sellafield, TBq/year
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The tech n e t lu m -9 9  re leases  from Sellafield are  reflec ted  In Increased  activity levels In Fucus s e a w e e d  at  Hlllesoy, 
nor thern  Norway a few years  later —  Illustrating th e  t r an sp o r t  of  radionuclides from European  rep rocess ing  p lants 
to  th e  Arctic O cea n .

C u rren t doses to Arctic inhab itan ts from  
these sources are low an d  well below the 
In te rn a tio n a l A tom ic Energy Agency’s (IAEA) 
guidelines. Releases from  E uropean  
reprocessing plants have b een  estim ated to  be 
associated w ith an  increased risk equivalent to 
one  to  two add itional cancer deaths in  the 
Arctic. In  com parison with o th e r areas, and  
from  w hat is know n today, th reats to h u m an  
h ea lth  from  E uropean  radioactivity are 
probably  only a small p rob lem  com pared  to

o th e r Arctic concerns. However the risks to 
the  Arctic env ironm ent as a w hole are less 
clear, an d  this issue has to be m onito red .

4.9 . Threat of nuclear m aterial

Several sites in  northw est Russia pose a 
p o ten tia l risk for releases o f radioactivity in to  
the  Arctic. These include the  Kola nuclear 
pow er p lant, various n uclear fuel and  waste

Source: AMAP, 2002.
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storage sites, n uclear waste dum p sites, 
n uclear pow ered icebreakers an d  several 
m ilitary installations, in  particu lar the  Russian 
N o rth e rn  Fleet facilities w here nuclear 
subm arines are being decom m issioned.

T he transpo rta tion  an d  hand ling  o f used 
n uclear fuel rem ains a challenge, as n e ith e r a 
long-term  disposal op tion  n o r a safe m eans o f 
transpo rta tion  has b een  agreed. A bout 80 % 
o f  all used nuclear fuel waste from  the 
Russian N o rth ern  Fleet is sto red  at Andrej eva

Bay on  the  Kola Peninsula. Some leakage has 
occurred , bu t the m ain  th rea t com es from  
the  en tire  process o f  hand ling  this fuel, from  
first use to p lacem ent in  final storage.

Several o th e r n uclear p lants are  w ithin 1 000 
kilom etres o f the  Arctic. These include one  in  
the  C hukotka reg ion  o f  eastern  Russia, and  
o th e r p lants in  F inland, Sweden an d  parts o f 
the  Russian Federation. They could th rea ten  
the  Arctic in  the event o f an  accident.

Source: Per-Elnar 
Flskebeck.

Photo: A n d reev a  Bay —  th e  main N or thern  Fleet facility for s tor ing  nuclear  w as te

N o r th w es te rn  Russia contains a high concen t ra t ion  of po tentia l  so u rces  of  radioactivity. Nuclear  w a s te  disposal,  
Including w a s te  from d e c o m m iss io n e d  nuclear  subm a rines  of  t h e  Russian N or thern  Fleet, Is an Issue th a t  urgently  
requires a p p ro p r ia te  solutions.

4 .10 . Increasing transport o f oil

T he developm ent o f new oil an d  gas reserves 
in  the  Barents an d  Pechora  Seas, and  
increasing developm ent an d  exports from  
w estern Siberia, will likely result in  m ore 
tanker traffic in  the Arctic. In  addition , the 
desire to reduce  transit times an d  costs 
betw een E urope and  Ja p a n  has genera ted  
renew ed in terest in  open ing  up  the  N o rth ern  
Sea R oute along the n o rth e rn  coasts o f Russia 
(see Figure 3.9). T he p rospect tha t sea-ice 
along this ro u te  will decrease as a 
consequence o f clim ate change has fu rth e r 
p ro m o ted  this idea.

Any increase in  drilling, in frastructure  an d  oil 
tanker traffic will increase the risks to the 
Arctic environm ent. A m ore  com prehensive 
assessm ent o f several o f  these subjects is due 
to  be com pleted  by AMAP in  2006.

4 .11 . Actions and policies —  Arctic  
countries w orking to g eth er

In  1991, the  eight Arctic countries adop ted  
the  Arctic environm ental p ro tec tion  strategy 
(AEPS), u n d e r w hich they agreed  to take 
actions to reduce  the th reats to the  Arctic 
from  pollu tion , b o th  from  sources w ithin and  
outside the  Arctic.

As a d irect response to the  po llu tion  threats 
iden tified  by AMAP, the Arctic C ouncil has 
in itia ted  several projects as p a rt o f the  Arctic 
Council action p lan  (ACAP). T he Arctic 
Council is also responsible for developm ent 
o f  the Arctic reg ional p lan  o f action  (RPA) 
for the p ro tec tion  o f the  m arine environm ent 
from  land-based sources o f po llu tion , as a 
co m p o n en t o f the  UNEP global p lan  o f 
action  (CPA). Together, such initiatives are 
beg inn ing  to tackle issues re la ting  to
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pollu tion  sources w ithin or close to the 
Arctic.

However, as m ost o f the po llu tion  in  the 
Arctic originates from  outside the region, 
responsibility an d  action m ust ex tend  beyond 
the  local an d  national levels, an d  be backed 
by reg ional an d  global initiatives. Close 
coopera tion  is therefo re  especially im portan t 
betw een the E uropean  U nion, Arctic 
governm ents, an d  reg ional bodies such as the 
Arctic Council.

4 .12 . International agreem ents

In  the last few years, the  in te rna tiona l 
com m unity has reach ed  ag reem en t on:

• the Stockholm  C onvention o n  persistent 
organic pollu tan ts —  in force o n  17 May 
2004;

• the pro toco l on  persisten t organic 
pollu tan ts to the  U nited  N ations Econom ic 
Com m ission for E urope C onvention on  
L ong Range T ransboundary  Air Pollu tion 
(UNECE CLRTAP) —  in  force on
23 O ctober 2003;

• the pro toco l on  heavy m etals to  UNECE 
CLRTAP —  in force o n  29 D ecem ber 2003.

These conventions have the po ten tia l to 
reduce  significantly som e o f the pollu tants 
th a t are o f prim ary concern  in  the  Arctic. 
Public h ea lth  concerns articu lated  by Arctic 
ind igenous peoples h ad  a d irect im pact for 
the  first tim e on  global policym aking for the 
S tockholm  C onvention (Downie an d  Fenge, 
2003).

T he process o f  ratification by countries is 
slow, however, an d  the  conventions do  no t 
com pletely address all the  issues. For 
exam ple, the  PO P agreem ents target mainly 
legacy POPs, w hich are those th a t have 
already b een  b an n ed  o r con tro lled  in  many 
countries. T he agreem ents include provisions 
for ex tend ing  the conventions to  cover

add itional substances, b u t it may take several 
years before new chem icals en te rin g  the 
m arket are  properly  considered  for inclusion 
u n d e r the  conventions. M ercury is n o t yet 
covered by any global agreem ent, only by 
reg ional ones, such as the  UNECE m etals 
protocol. In  the  EU, regulations state that 
new chem icals have to  un d erg o  rigorous 
testing.

4 .13 . Im portance o f European actions 
and policies

E urope has a vested in terest in  ensuring  that 
the  exploitation  o f resources outside its 
boundaries is conduc ted  in  an  
environm entally  responsible m anner. For 
exam ple, E u ropean  dem and  for seafood 
caught in  the  Arctic is high, an d  app rop ria te  
action  is n eed ed  to ensure a con tinued  supply 
o f  h igh  quality, unco n tam in a ted  products.

T he exploitation o f Arctic oil an d  gas is also 
driven, to  a large extent, by US an d  E uropean  
dem and, an d  involves E uropean  com panies. 
This developm ent an d  the associated increase 
in  sh ipping needs to be m anaged  with 
app rop ria te  environm ental standards and  
safeguards, or it will result in  dam age to bo th  
the  Arctic an d  to  E urope.

In  the EU, designing policies from  the outset 
w ith environm entally  sound  practices 
contribu tes n o t only to environm ental 
m anagem en t an d  p ro tec tion  in  E urope, bu t 
also helps to  ensure th a t industrial and  
agricultural activities taking place w ithin its 
b orders do n o t resu lt in  negative im pacts on  
o th e r regions. M uch groundw ork  has already 
b een  done. E u ropean  environm ental policies 
can be expected  to  have a significant positive 
im pact in  reducing  con tam ination  in  the 
Arctic. Such policies include those em bodied  
in  the  w ater fram ew ork directive an d  air 
quality directives, an d  the sixth env ironm ent 
action  program m e (pesticides strategy) to 
reduce  po llu tion  levels in  Europe.
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Source: AMAP, 2002. Figure 4.12 Estim ated PCB usage, 1 9 3 0 -2 0 0 0
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The industrialised heavily p o p u la te d  a reas  of  E urope a re  o n e  of  th e  m ost  im p o rtan t  sou rces  of con tam ina t ion  
reaching th e  Arctic th ro u g h  long-range  transpor t .

4 .14 . Europe's engagem ent in Arctic  
issues

Some countries an d  com panies in  E urope 
have already recognised tha t engagem ent in  
environm entally  sound  developm ents and  
environm ental clean-up efforts can provide 
new business opportun ities. M any possibilities 
rem ain  for E urope to con tribu te  to projects 
a im ed at reducing  or preventing 
environm ental con tam ination  in  the Arctic.

Developing policy to deal w ith Arctic 
con tam ination  should  take in to  accoun t no t 
only short-term  benefits b u t also the long­
term  an d  h id d en  costs. To date, Arctic

rem ed ia tion  projects, such as ACAP (Arctic 
Council action  p lan  for the  elim ination  of 
po llu tion  in  the  A rctic), have b een  financed 
m ainly by the  eight Arctic countries, an d  by 
fund ing  bodies such as the  N ordic 
E nvironm ental Finance C orpora tion  
(NEFCO). Since the  C hernobyl accident in  
1986, E urope has begun  to  support m ore 
program m es an d  rem ed ia tion  projects in  the 
Arctic region, specifically in  northw estern  
Russia.

However, in  general, the  full scope of 
po llu tion  issues in  the  Arctic are  n o t being 
addressed, an d  the tren d  in  fund ing  support 
has b een  one o f decline.
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5. The climate is changing the Arctic
The Arctic is a sentinel for climate change. 
Large areas of sea ice, and the Arctic's 
role in cold-water mass formation that 
drives the ocean currents are unique 
characteristics. They make the Arctic a 
critical part of the global climate system. 
Europe, as a major contributor of 
greenhouse gas emissions —  and as a 
close neighbour to the Arctic —  should 
address climate change by continuing its 
efforts to bring the Kyoto Protocol into 
force.

T he consequences o f  clim ate change include 
increasing incidence o f storm s an d  floods in  
som e parts o f  E urope, rising sea levels, and  
changes in  the tim ing an d  d u ra tion  o f p lan t 
growth. T he precise im pacts o f  clim ate 
change con tinue  to be the subject o f m uch 
research  an d  debate.

5.1 . Particularly sensitive to  clim ate  
change

Som e o f the  environm ental im pacts of 
clim ate change will becom e evident in  the 
Arctic sooner th an  in  o th e r regions. This is 
because o f  biological an d  physical 
characteristics specific to the  Arctic, such as 
the  presence o f large areas o f sea ice cover 
an d  perm afrost. W arm er tem pera tu res

associated w ith the global g reenhouse  effect 
will lead to substantial decreases in  the  ex ten t 
an d  d u ra tio n  o f  snow an d  ice cover, and  
red u ced  sea ice thickness. R educed snow and  
ice cover in  tu rn  m eans tha t less sunligh t will 
be reflected  back in to  space, increasing 
tem pera tu res still further.

W ith w arm er tem pera tu res in  the  Arctic, 
som e bacteria, p lants an d  anim als will grow 
an d  p rosper while o th e r species, for exam ple 
those tha t d ep en d  on  sea ice —  such as po lar 
bears tha t h u n t seals on  the ice, m ight 
d isappear from  the  regions. Some m odels 
even p red ic t tha t by the en d  o f  the  twenty-first 
century, clim ate change w arm ing could result 
in  the  Arctic O cean  being  ice free in  the 
sum m er. This would have a significant effect 
on  reg ional w eather patterns, for exam ple by 
changing  the  cloud cover an d  increasing rain  
an d  snow am ounts.

T he rest o f the  w orld can m on ito r clim ate 
change im pacts in  the Arctic to infer how 
regions such as E urope ultim ately may be 
affected. N atural an d  h u m an  effects on  the 
clim ate are  n o t easy to separate. However, it is 
now  generally accep ted  tha t h u m an  activities, 
such as b u rn in g  fossil fuels, have resu lted  in  
changes in  clim ate and  w eather p a tte rn s and  
will con tinue to  do so for som e tim e to come.

Europe's c lim ate has changed over tim e

E urope  has e x p e r ie n c e d  ex tens ive  natural cl imate variation In th e  pas t .  The m ounta ins  an d  hills s c u lp te d  In 
ear lier  lee A g e s  a re  ex a m p le s  of  their  po tentia l  to  c h a n g e  th e  landscape .  M ore  recently  In th e  per iod  of  th e  
Little lee A g e  from 1450 -1 8 5 0 ,  E urope  e x p e r ie n c e d  m any harsh winters.  Cold an d  w e t  su m m ers  w ere  
characteristic  of  t h e  last d e c a d e s  of th e  s ix teen th  an d  s e v e n te e n th  centur ies ,  while th e  first d e c a d e  of  th e  
n in e teen th  cen tury  saw a c l im ate - induced  fo o d  crisis In Europe.

Greenhouse gas emissions by European industrial sector

In th e  EU, emiss ions of  g r e e n h o u s e  g a s e s  from th e  t r an sp o r t  se c to r  (which a c c o u n te d  for a fifth of  total 
g r e e n h o u s e  emiss ions In 2000) Increased  by 18 % b e tw e e n  1990 an d  2000  d u e  to  road  t r a n sp o r t  g row th  In 
alm ost  all EU M e m b e r  S tates .

Hydrofluorocarbon  (HFC) emiss ions (1 % of total EU g re e n h o u s e  emissions)  from Industrial p ro c e ss e s  have 
Increased  by 66 % as a result  of  th e  e x p a n d in g  use  of  th e s e  chemicals  as sub s t i tu te s  for o z o n e -d e p le t in g  
ch lorofluorocarbons  (CFCs), which w e re  g radually  p h a s e d  ou t  In th e  1990s.

The e n e rg y  sec to r ,  Including electricity, h e a t  p roduc t ion  and  pe t ro leu m  refining, Is th e  largest  so u rce  of 
g r e e n h o u s e  g a s  emiss ions (26 % of th e  total). However, this se c to r  has s e e n  ca rbon  d ioxide  emiss ions fall by 
9 %, par tly d u e  to  fuel shifts from coal to  gas  In th e  UK an d  o th e r  countr ies.
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5.2 . Arctic and European currents 
strongly linked

Source: AMAP, 1997. Figure 5.1 Global ocean circulation

D eep , cold

The Arctic plays a fu n d am en ta l  role in t h e  circulation of  w a te r  in t h e  o c e a n s  of  t h e  world. W h e n  warm, sa lty  North 
Atlantic w a te r  r eaches  th e  cold Arctic a round  G reen land  an d  Iceland an d  in th e  Labrador  Sea, it b e c o m e s  d e n s e r  
as  it cools, an d  th e re fo re  sinks t o  d e e p e r  layers of  th e  ocean .  This p rocess  of forming d e e p  w a te r  is slow, but  tak es  
p lace  over  a h u g e  area.  Every winter, severa l million cubic kilometres of  w a te r  sink to  d e e p e r  layers, moving w a te r  
slowly sou th  a long  th e  b o t to m  of th e  Atlantic O cea n .

Clim ate variation is often  associated with 
oscillations, cyclical shifts in  the  w eather and  
ocean  currents, El Niño, in  the  sou thern  
h em isphere  being  the best-known exam ple.

A nother, the  N orth  A tlantic oscillation, 
prim arily  affects w eather pa tterns in  E urope, 
while the Arctic oscillation has its m ain  
im pact in  the  Arctic. T he N orth  A tlantic and  
Arctic oscillations are strongly in terlinked. 
S torm  frequency an d  storm  tracks, wind, 
cloud cover, surface w ater circulation, 
freshw ater discharge an d  ice drift pa tterns are 
all strongly corre la ted  w ith the Arctic 
oscillation, an d  determ ine  the clim ate in  the  
Arctic. T h ro u g h  its in fluence on  issues such 
as freshw ater discharge, the  Arctic oscillation 
can affect ocean circulation an d  cold-water 
mass fo rm ation  th a t in  tu rn  affect the general 
tem p era tu re  o f  b o th  the Arctic an d  E uropean  
regions.

D uring the 1990s, the  Arctic oscillation was 
extrem ely high, an d  the w eather associated 
w ith low-pressure systems p en e tra ted  fu rth e r 
n o rth , resu lting  in  h ig h er th an  norm al 
rainfall an d  tem pera tu res across w estern 
E urope an d  Scandinavia. This was in  m arked  
contrast to  the p reced ing  th ree  decades w hen 
generally  lower Arctic oscillation conditions 
dom inated : h ig h er th an  average atm ospheric 
pressures over the Arctic led to  cold stable 
conditions in  the  Arctic as storm s were forced 
to  track fu rth e r sou th  across Europe.

T he reason  for the  ex trem e h igh  Arctic 
oscillation conditions in  the 1990s is unclear. 
It could  have b een  a response to global 
clim ate change, or a result o f  na tu ra l 
variability, o r a com bination  o f both . 
W hatever the reason, the  1990s m igh t be an  
exam ple o f w hat can be expected  as the  m ore 
no rm al situation  in  the fu tu re  (M acdonald et 
a l, 2003).
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F igure 5.2 The Arctic and A tlantic o sc illa tion s

Low A rctic  oscillation index High A rctic  oscillation index
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Surface water circulation 
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An exceptionally  s t rong  shift to  high Arctic and  North Atlantic oscillation indices in a b o u t  1989 increased  th e  
influence of  Atlantic w a te r  (red) in th e  Arctic basin. The Atlantic layer currents  are  relatively fast  an d  m ove  w a te r  at 
a ra te  of  300-1  600 kilometres p e r  yea r  a long  th e  margins of  th e  basin.

Figure  5.3 Changes o f fish species in Arctic w aters
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Source: AMAP, 2 002.

Possible  c h a n g e s  in th e  distr ibution of  so m e  commercial ly  im p o rtan t  fish sp e c ie s  th a t  could occur  if th e  s e a w a te r  
t e m p e r a tu r e  increases by 1-2  °C.
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The G ulf S tream  —  a key to  Europe's favourable clim ate

The Gulf S tream , a warm w a te r  current  th a t  o r ig ina tes  in th e  tropical w a te rs  a ro u n d  th e  Gulf of  Mexico, 
t r a n sp o r ts  vas t  a m o u n ts  of  hea t  across th e  Atlantic O cea n .  This hea t  gives w es te rn  E urope  its t e m p e r a t e  
cl imate an d  k e e p s  th e  E uropean  Arctic Seas  ice free  as  far north  as  Svalbard. After  en te r in g  th e  Arctic, th e  
warm surface  curren t  th a t  is th e  nor thern  branch of  t h e  Gulf S tream is co o led  an d  sinks, forming d e e p  cold 
w a te r  current  th a t  returns to  t h e  Atlantic an d  drives global  o c e a n  circulation. If t h e  t e m p e r a tu r e  in th e  Arctic 
increases,  an d  th e  Arctic O c e a n  b e c o m e  less sa lty d u e  to  th e  melting of  ice, this circulation pa t te rn  may 
w e ak e n  an d  eventually  result  in a co lder  cl imate in nor thern  Europe,  Scandinavia an d  no r thw est  Russia. 
Scientific s tud ie s  have ind ica ted  tha t  th e  Gulf S tream  may have w e a k e n e d  in r ecen t  years.

5.3 . Impacts on Arctic indigenous  
people

Clim ate change in  the  fu tu re  is expected  to 
h ap p en  faster and  be m ore  p ro n o u n ced  in  
ex ten t th an  has occurred  in  the last 10 000 
years (Bernes, 2002). C hanges in  Arctic 
ecosystems will im pact the peoples o f the 
Arctic, as changes in  the  availability o f na tu ra l 
resources p u t pressures o n  cultures and  
lifestyles.

As a practical exam ple, if w idespread m elting 
o f  the  Arctic perm afrost occurs, flooding and  
subsidence could  severely dam age existing 
in frastructure . R epairing or replacing 
dam aged  buildings, roads, pipelines, etc. in  
the  rem ote  Arctic is expensive, an d  new 
in frastructu re  developm ent may be n eed ed  to 
cope with life on  a w aterlogged —  as opposed  
to  a frozen —  surface.

Ind igenous peoples will be the first to 
experience the im pact o f  clim ate change. As 
the  env ironm ent changes, the indigenous 
peoples are  likely to lose access to  large areas 
o f  the ir cu rren t h u n tin g  grounds, w hich may 
affect th e ir food habits.

5.4 . Arctic animals and plants 
th reatened

Several m illion birds m igrate to  the Arctic 
each year, an d  th e ir ability to  b reed  there  also 
determ ines th e ir abundance  at lower 
latitudes at o th e r times o f the  year. 
Conversely, invading land  an d  aquatic species 
lu red  to  the Arctic by a w arm er clim ate could 
drive som e o f the  native Arctic species to 
extinction. A lien species may exploit the 
foods o f  local species, thus starving the 
residen t species unless they can ad ap t quickly 
to  new feed ing  patterns.

A no ther consequence is the  shrink ing  o f sea 
ice. This is the prim ary h u n tin g  g ro u n d  for 
po lar bears. W ithout sufficient sea ice, the 
bears will be w ithout access to  the  crucial seal 
d iet tha t keeps them  alive in  the cold.

If  forests expand  in to  tu n d ra  areas, the  lives 
o f  anim als an d  plants tha t are adjusted  to the  
tund ra , such as birds an d  Arctic fox, will also 
be affected. These anim als may decrease in 
abundance  while forest species benefit. Pests 
may prosper, e.g. such as has b een  seen in  
British C olum bia an d  in  the  state of 
W ashington w here pests have killed 
com m ercially im p o rtan t trees. H ea th  and  
w etland areas are likely to be invaded by 
grasses, shrubs an d  trees. Shifts in  forest 
productivity could, however, also be 
econom ically im portan t.

M o re Arctic fish?

O n e  way of p red ic t ing  w hat  may h a p p e n  In a w arm er  world Is to  look at  pas t  exp e r ien ces .  During a per iod  of 
warm ing of  th e  North  Atlantic se a s  b e tw e e n  1920 an d  1960, a r an g e  of  marine stocks, from plankton to  
commercial  fish such as co d  an d  herring, Increased and  e x p a n d e d  their  ran g es  further  nor thw ard  (Vllhjalmsson, 
1997; Hylen, 2002). For exam ple ,  co d  fry of  Icelandic origin b e g a n  migra ting  to  G reen land lc  waters ,  resulting 
In a s izeable  co d  fishery th e r e  In t h e  1950s  an d  1960s.

If c l imate c h a n g e  leads to  w arm er  se a s  again, th e n  countr ies  like Norway, Iceland an d  G reen lan d  could possibly 
look forward  to  a m o re  lucrative fishing Industry. C h a ng ing  condi t ions  In Arctic f reshw ate r  s t r e a m s  an d  rivers, 
for ex am p le  as glaciers melt,  could  also benef i t  f reshw ate r  an d  sa lm on fisheries. Salmon have already  m ig ra te d  
Into m o re  northerly rivers In Alaska. However ,  sc ientis ts d isa g re e  In their  p red ic t ions  a b o u t  poss ib le  ecological 
c o n s e q u e n c e s  from climate c h a n g e .  The heavily fished stocks of  t o d a y  may r e sp o n d  differently from th o s e  In 
th e  early tw en t ie th  century. Climate c h a n g e  could also bring Invasions of  m o re  alien spec ies ,  resulting In far 
reaching c h a n g e s  In eco s y s tem s  and  fo o d  w e b s  with nega t ive  Im pacts  on f isheries In th e  region.
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5.5 . C lim ate change affects  
contam ination

C ontam inants arrive in  the  Arctic largely as a 
resu lt o f long-range transport.

D uring  a co n tam in an t’s jo u rn e y  to the  Arctic, 
it may spend  varying p roportions o f tim e in 
air, soil, water, ice, an d  food webs o r it may 
becom e degraded . Each step along the  pa th  
an d  every p o in t o f  transfer can be a lte red  by 
global change, w hich for a con tam inan t may 
m ean  dilution, concentration , 
transform ation, b ifurcation, sho rtcu t or delay 
(M acdonald et al., 2003).

As a consequence o f  clim ate change, 
con tam inan t pathways and  the ir delivery to 
the  Arctic will be affected. It is n o t possible 
yet to p red ic t w hat will h ap p en  for any 
specific con tam inant. However, it is likely that

som e types o f  Arctic con tam ination  will be 
enhanced , while o th e r types will be reduced  
o r rem ain  unchanged .

5.6 . C lim ate change in the Arctic

T em peratures have increased on  average by 
two degrees Celsius over the past 40 years in  
regions o f Siberia an d  N orth  America. 
T em perature  changes vary from  place to 
place, an d  trends in  som e areas, such as 
a ro u n d  west G reen land  an d  Baffin Bay, are of 
m ore  cooling th an  warm ing. S trong seasonal 
differences have also b een  observed, w ith the 
greatest w arm ing occurring  in  the  winter.

C hanges in  tem pera tu res are  n o t as large over 
the  oceans an d  coastal areas because o f the 
large therm al capacity o f  water, i.e. w ater’s 
ability to  store heat.

Source: Henning Thin 
Danish Polar  Photos.

Photo: Glacier at  Kanger lussuatslaq ,  w es t  G reen land

The light g rey  zo n e s  a t  each  s ide  of th e  glacier sh o w  th e  fo rm er  ex ten t .
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Source: AMAP, 2002. Figure 5.4 Projections o f changes in th e  sea ice cover in th e  Arctic Ocean
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Model p ro jec tions of  c h a n g e  in sea  ice cover  for th e  Arctic O cea n .  Annual m ean  sea  ice ex ten t  is show n for th e  
nor thern  h em isp h e re  as s im u la ted  by tw o  different cl imate m odels ,  which differ in how they  t r e a t  mixing of th e  
w a te r  mass.

Over the last 25 years, Arctic sea ice ex ten t 
has decreased  by approxim ately  3 % p e r 
decade an d  the d u ra tio n  o f  au tu m n /w in te r  
an d  sp rin g /su m m er decreased by 
approxim ately  five days p e r decade 
(Figure 5.4). Looking ahead , the average 
tem p era tu re  may increase by five degrees 
Celsius at the pole an d  two to th ree  degrees 
a ro u n d  the  m argins o f the Arctic O cean  over 
the  n ex t 50-100 years, accord ing  to the 
In tergovernm ental Panel for Clim ate Change 
(IPCC).

Floods have becom e very severe in  the  L ena 
river and  its tributaries in  n o r th e rn  Russia, 
an d  clim ate change may have co n tribu ted  to 
this. Over the last five years, th ere  have been  
two extrem ely severe floods, surpassing all 
floods o f this river since records began. Sixty- 
two towns and  villages were badly affected by 
flooding in  2001 an d  the town o f Lensk was 
com pletely flooded. T he d irect econom ic loss 
was estim ated at LTSD 250 m illion.

Such costs illustrate the n eed  for awareness 
an d  action  in  w ater m anagem en t an d  policy 
decision-m aking. T he Arctic m on ito ring  and  
assessm ent program m e (AMAP) has 
consequently  u n d ertaken , w ithin the 
fram ew ork o f the global dialogue o f w ater 
an d  climate, the  p ro ject 'D ialogue o n  clim ate 
change adap ta tion  strategy in  water 
m anagem en t an d  flood p reparedness a t the 
L ena Basin'. This aims to establish a 
background  to  sustainable an d  sound  w ater 
m anagem ent.

Scientist also assign the  fact tha t the tree-line 
is changing as a sign o f clim ate change. 
Evidence, such as the greenness index  from  
satellite images, shows tha t n o rth e rn  forests 
are  expand ing  (Bernes, 2002).

5.7 . Actions and policies

5.7.1. Arctic countries are develop in g  policy  
through the Arctic C ouncil

T he Arctic Council th ro u g h  its AMAP and  
CAFF w orking groups has in itia ted  a 
program m e to evaluate an d  synthesise 
know ledge abou t clim ate variability, climate 
change an d  increased  ultraviolet radiation, 
an d  th e ir consequences in  the Arctic.

This Arctic clim ate im pact assessm ent (ACIA) 
will also exam ine possible fu tu re  im pacts on  
the  env ironm ent an d  its living resources. 
ACIA products will include a peer-reviewed 
scientific repo rt, a synthesis docum ent 
sum m arising results, an d  a policy docum ent 
providing recom m endations for coping with 
an d  adap ting  to change. This assessm ent is 
due  to  be com pleted  by 2004.

T he con tinued  active involvem ent o f the ELI 
to  follow an d  respond  to  this process is 
th erefo re  needed . Moreover, given the 
im portance  o f the Arctic to E urope, b o th  
econom ically an d  as an  ind icato r o f clim ate 
change, an  expanded  research  effort in  the 
a rea  should  be supported .

5 .7 .2 . International actions are underway to 
curb clim ate change

T he LTnited N ations Fram ew ork C onvention 
on  Clim ate C hange (LTNFCCC) addresses 
clim ate change an d  its po ten tia l 
consequences. T he Kyoto Pro tocol has been  
developed u n d e r this in tergovernm ental 
convention. It sets g reenhouse  gas reduction  
targets for all countries in  the w orld on  an  
individual basis. Most industria l nations have 
signed, w ith the no tab le  exception  o f the  LIS 
(responsible for abou t 25 % o f world 
g reenhouse  gas em issions), w hich has
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ind icated  it will n o t participate. However, if 
the  Russian F ederation  ratifies the  p ro tocol 
th ere  will be a sufficient n u m b er o f countries, 
accounting  for a large eno u g h  fraction  of 
emissions, for it to en te r in to  force.

T he p ro toco l sets reduc tion  targets o f 8 % 
over 1990 levels by 2008-2012 for six 
g reenhouse  gases for the  EU. T he EU has 
achieved alm ost h a lf  o f  the Kyoto Protocol 
targets to date. However, w ith cu rren t trends 
in  a n u m b er o f the  M em ber States, it is 
unlikely tha t the  targets will be reached  
w ithout fu rth e r action  (EEA, 2003). 
C onsiderable effort will be req u ired  to 
develop, adop t an d  im plem ent the requ ired  
EU an d  coord inated  national policy m easures 
in  time.

N onetheless, progress is being  m ade. Austria, 
France, the  N etherlands, Sweden an d  the UK 
have developed EU national program m es. 
C arbon  dioxide taxes are  in  place in  
D enm ark, Finland, Germany, Italy, the 
N etherlands, Norway, Sweden an d  the  UK. 
Also, the  UK in tro d u ced  a national emission- 
trad ing  schem e in  2002.

T he Kyoto Protocol, w hich has b een  m ore 
th an  a decade in  the  m aking, is still the  only 
global-scale initiative to address h u m an  
con tribu tions to global clim ate change. It will 
n o t halt the  changes in  clim ate already 
observed or p revent those expected to  occur 
over the  com ing decades, n o r can it affect the 
n a tu ra l com ponen ts o f clim ate change. 
However, it is a first step towards the fu rth er 
coord inated  action  th a t is n eed ed  to avoid 
potentially  disastrous consequences in  the 
com ing centuries. It is therefo re  m ore 
im p o rtan t th an  ever tha t the  EU continues its 
d iplom atic efforts to  encourage ratification of 
the  p ro toco l so tha t it en ters in to  effect, and  
prioritises the  actions req u ired  to  m eet 
nego tia ted  targets.

M oreover, if  the  EU continues an d  expands 
its clim ate change research  w ith a focus on 
the  Arctic reg ion  as an  ind icato r for clim ate 
change, this would u n d erlin e  the 
effectiveness o f such m easures to  the rest o f 
the  world.
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6. International cooperation: the 
Arctic Council and the second 
northern dimension action plan 
2004-2006

The Arctic Council, which was established 
in Ottawa, Canada in September 1996, 
has a regional identity. Its strength lies in 
the commitments of Arctic nation 
governments (Denmark, Finland and 
Sweden from the EU, and five non-EU 
members: USA, Canada, the Russian 
Federation, Norway and Iceland). 
Indigenous peoples' organisations are also 
recognised as permanent participants.
The Arctic Council's working groups 
provide scientific assessments and advice 
on Arctic issues. However, the Council is 
not a regulatory body, and it has difficulty 
in addressing controversial issues such as 
oil, gas and other mineral exploitation, 
fisheries quotas, forestry, military 
activities and sustainable use.

T he E uropean  C ouncil endorsed  the second 
n o rth e rn  d im ension  action  p lan  in  O ctober 
2003, on  the basis o f proposals p resen ted  by 
the  E uropean  Com m ission in  Ju n e  2003. 
These proposals w ere developed by the 
E uropean  Com m ission in  close coopera tion  
with EU M em ber States, p a rtn e r countries 
(Norway, Iceland  an d  the  Russian 
F ederation) an d  n o rth e rn  d im ension 
reg ional bodies —  the Arctic Council, the 
Council o f  the  Baltic Sea States, the Barents 
Euro-Arctic C ouncil and  the  N ordic C ouncil 
o f  Ministers.

T he new action  p lan  addresses the Arctic and  
Baltic an d  pays particu lar a tten tio n  to 
crosscutting them es an d  sustainable 
developm ent by considering  the needs of 
ind igenous peoples living in  the  H igh N orth  
an d  in  the Arctic.

The Arctic Council (http ://w w w .arc tic-council.org)

The Arctic Council  is a high level forum providing 'a m e a n s  for p ro m o tin g  c o o p e ra t io n ,  coord ina t ion  and  
Interaction a m o n g  th e  Arctic S ta tes ,  with t h e  involvem ent of  th e  Arctic in d igenous  com m unit ies  an d  o th e r  
Arctic inhabitants . . . '  The gen es is  of  th e  Arctic Council w as th e  'D ec lara t ion  on th e  Pro tec t ion  of  th e  Arctic',  
o therw ise  known as th e  Rovanleml Declaration, s igne d  on 1 4 J u n e  1991. The Nuuk Declaration of  16 
S e p te m b e r  1993 b r o a d e n e d  this s t r a te g y  to  a d o p t  sustainability as  an overarching goal .

The C o n fe re n c e  of Parl iamentarians of  t h e  Arctic region ,  with d e le g a t io n s  from th e  Arctic s t a te s  and  th e  
E uropean  Parliament,  is a forum for issues relevant to  th e  work of  th e  Arctic Council.  B e tw een  co n fe ren ces ,  a 
s ta nd ing  c o m m i t te e  carries on th e  Arctic par l iam entary  co o p e ra t io n .  T here  a re  five working g ro u p s  u n d e r  th e  
Arctic Council: th e  Arctic m onito ring  and  a s se s sm e n t  p r o g ra m m e  (AMAP) (h t tp : / /w w w .a m a p .n o ); 
C onservat ion  of  Arctic flora an d  fauna (CAFF) (http: / /www.caff.is); E m e rg en cy  p re p a r e d n e s s  an d  r e sp o n se  
(EPPR) (h t tp : / /e pp r .a rc t ic -counc i l .o rg ), P ro tec t ion  of th e  Arctic marine e n v ironm en t  (PAME) (h t tp : / /  
w w w .pam e. is); an d  Susta inab le  d e v e lo p m e n t  p r o g ra m m e  (SDWG) (h t tp : / /w w w .arc t ic -counc il .o rg /sdw g .asp ).

The northern dimension

The nor thern  d im ension  p ro cess  b e g a n  u n d e r  th e  Finnish EU p res idency  in 1999 an d  a d d r e s s e s  th e  Baltic and  
Arctic region .  The se c o n d  nor thern  d im ension  action plan 2 0 0 4 -2 0 0 6  has identified key object ives  In five b road  
priority sec tors :

1. e conom y,  business and  infrastructure;

2. hum an resources ,  edu ca t io n ,  scientific research  an d  health;

3. th e  env ironm en t ,  nuclear  sa fe ty  an d  natural  resources ;

4. c ro ss -b o rd e r  co o p e ra t io n  and  regional d e v e lo p m e n t ;

5. just ice  an d  h o m e  affairs.

Source: E uropean  Com m ission  com m unica t ion  (COM(2003) 343 final).

http://www.arctic-council.org
http://www.amap.no
http://www.caff.is
http://eppr.arctic-council.org
http://www.pame.is
http://www.arctic-council.org/sdwg.asp
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6 .1 . Actions and policies —
strengthening institutions and 
capacity

T he EU does n o t have form al observer status 
in  the Arctic Council, bu t participates in  
m eetings on  an  ad-hoc basis.

T he E U ’s second n o rth e rn  d im ension  action 
p lan  2004-2006 is expected  to  play an  
im p o rtan t ro le in  developing coopera tion  
w ith the Arctic C ouncil an d  o th e r regional 
bodies with sim ilar m andates, such as the 
Barents Euro-Arctic Council, the  N ordic 
C ouncil o f M inisters an d  the Council o f the 
Baltic Sea States. T he second n o rth e rn  
d im ension  action  p lan  has the  po ten tia l to 
address circum polar an d  global issues that 
affect the  en tire  Arctic's resources and 
environm ent, a lthough  its geographical 
p riority  is the Baltic area.

It is particularly  im p o rtan t to  develop and  
sup p o rt projects an d  program m es that 
address the  rights an d  needs o f  indigenous 
peoples in  tackling sustainable use o f the  
Arctic's resources, pollu tion , biodiversity and  
clim ate change. C o-m anagem ent and  
com m unity based n a tu ra l resource

m anagem en t (CBNRM) initiatives have the 
p o ten tia l to  m ake im p o rtan t con tribu tions to 
conservation an d  the  wise use o f  na tu ra l 
resources.

Universities, such as those in  the  circum polar 
University o f  the Arctic (h t tp : / /  
www.uarctic.org), can play a key role. New 
interdiscip linary  research  an d  associated 
course program m es are  n eed ed  th a t focus on 
the  in teractions betw een social, econom ic 
an d  ecological systems in  legal and  political 
contexts, an d  w hich address legislation and  
the  roles o f the private sector. In  education  
too, ind igenous peoples can play a central 
ro le in  developing app rop ria te  curricula and  
research  agendas.

In  general, there  is a need  to b ring  Arctic and  
ind igenous perspectives to the  a tten tio n  of 
key decision-m aking bodies (Watt-Cloutier,
2003). T he Inu it C ircum polar C onference, 
w hich rep resen ts peop le  in  G reenland, 
C anada, Alaska an d  the Russian Federation , 
in tends to establish a p e rm an en t presence in 
W ashington DC. A long the sam e lines, 
consideration  could be given to  establishing a 
p e rm an en t presence for ind igenous peoples 
in  Brussels.

http://www.uarctic.org
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7. Conclusion
T he A rctic’s un ique  env ironm ent and  
ind igenous peoples are  u n d e r increasing 
th rea t from  unsustainable developm ent, 
po llu tion  an d  clim ate change.

However, th ere  are  m easures to address these 
problem s. G overnm ents, regulators, 
ind igenous peoples an d  the private sector can 
w ork toge ther to  m anage n a tu ra l resources 
an d  use them  responsibly an d  equitably. 
In te rn a tio n a l conventions tha t will lim it heavy 
m etal an d  persisten t organic pollu tan ts can 
be expanded , ratified an d  im plem ented . If 
the  Russian F ederation  accedes to it, the 
Kyoto Protocol can  en te r in to  force an d  set 
the  scene for fu rth e r m easures to address 
clim ate change.

Source: Thor S. Larsen.

N one o f these m easures are  easy, an d  they will 
n o t be accom plished w ithout genu ine 
com m itm ent a t all levels. Yet, the E u ropean  
connection  to the  Arctic is such tha t this 
com m itm ent is m ore th an  w arranted , an d  the 
E uropean  U nion  has the po ten tia l to play a 
leading ro le in  catalysing the response o f the 
Arctic nations.

T he im p lem en ta tion  o f  the second n o rth e rn  
d im ension  action  p lan  2004—2006 is the  next 
im p o rtan t step to p ro tec t the  Arctic 
env ironm ent an d  the health , welfare and  
trad itional lifestyles o f its peoples for fu ture 
generations.

Photo: Icebergs
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